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(54) WATER-BASED PIGMENT DISPERSION AND INKJET RECORDING LIQUID 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a water-based pigment dispersion excellent in dispersibility in water 
and dispersion stability with the passage of time, a method for the production thereof, and an inkjet recording 
liquid excellent in light resistance, water resistance, hue and printed concentration after printing and color 
reproduction range when printed on plain paper and having good ejection stability in a nozzle. 
SOLUTION: This aqueous pigment dispersion comprises 100 pts.wt. pigment, 3 to 30 pts.wt. sulfonic acid group- 
containing derivative and water, wherein the sulfonic acid group-containing derivative has only one sulfonic acid 
group in the pigment molecule of the same pigment type as the dispersing pigment and the sulfonic aid group 
forms ammonia or organic amine salt and the dispersion contains <500 ppm solid metal ions having a valence of 
at least 2 and the pigment is dispersed in water by electrostatic repulsion due to the sulfonic acid group- 
containing pigment derivative absorbed on the particle surface. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the watercolor pigment dispersing element which consists of the pigment 100 weight section, the 
sulfonic group content pigment derivative 3-30 weight sections, and water. The above-mentioned sulfonic 
group content pigment derivative Into the pigment which should be distributed, and an affiliated pigment-content 
child,, have the only sulfonic group and this sulfonic group forms ammonia or an organic amine salt. It is the 
watercolor pigment dispersing element which the metal ion content more than divalent [ in the solid content of 
the above-mentioned watercolor pigment dispersing element ] is 500 ppm or less, and is characterized by 
distributing the above-mentioned pigment underwater by electrostatic repulsion by the above-mentioned 
sulfonic group content pigment derivative which stuck to the particle front face. 

[Claim 2] The watercolor pigment dispersing element according to claim 1 whose sum total of the content of the 
chloride ion and sulfate ion in the solid content of a watercolor pigment dispersing element is 100 ppm or less. 
[Claim 3] The watercolor pigment dispersing element according to claim 1 or 2 whose derivative with which a 
sulfonic group content pigment derivative has the only sulfonic group in a molecule on the basis of the pigment 
which should introduce a sulfonic group is 60% or more and whose pigment derivative which has two or more 
sulfonic groups in a molecule is 20% or less. 

[Claim 4] There is no claim 1 whose sulfonic group content pigment derivative is the direct sulfonation object of 
a pigment, and it is the watercolor pigment dispersing element of a publication 3 either. 

[Claim 5] There is no claim 1 whose pigment is a bends imidazolone system pigment, and it is the watercolor 
pigment dispersing element of a publication 4 either. 

[Claim 6] There is no claim 1 whose pigment is condensed polycyclic pigment, and it is the watercolor pigment 
dispersing element of a publication 4 either. 

[Claim 7] For the first [ an average of ] particle size of a particle, there is no claim 1 which is 1 50nm or less, and 
a pigment is the watercolor pigment dispersing element of a publication 6 either. 

[Claim 8] For the diameter of a particulate material of a particle, there is no claim 1 which are 50< 1 50nm of 50 
nm<D and 99< 400nm of 1 50 nm<D, and a pigment is the watercolor pigment dispersing element of a publication 
7 either. 

[Claim 9] There is no claim 1 whose F-potential of a pigment particle is negative, and it is the watercolor 
pigment dispersing element of a publication 8 either. 

[Claim 10] There is no claim 1 whose pH is 7-10, and it is the watercolor pigment dispersing element of a 
publication 9 either. 

[Claim 1 1] There is no claim 1 whose conductivity in 25 degrees C is below 600microS/cm, and it is the 
watercolor pigment dispersing element of a publication 10 either. 

[Claim 12] There is no claim 1 whose surface tension in 25 degrees C is 60 or more mN/m, and it is the 
watercolor pigment dispersing element of a publication 1 1 either. 

[Claim 13] There is no claim 1 whose viscosity in 25 degrees C is 4.0 or less mPa-s, and it is the watercolor 
pigment dispersing element of a publication 12 either. 

[Claim 14] Recording ink for ink jets characterized by claim 1 thru/or including the watercolor pigment dispersing 
element of a publication 13 either. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is excellent in the watercolor pigment dispersing element excellent in 
water-dispersion and distribution stability with the passage of time and the lightfastness after printing, a water 
resisting property, and a hue, and relates to the recording ink for ink jets with the good regurgitation stability in a 
nozzle. 
[0002] 

[Description of the Prior Art] Conventionally, water color ink and a water paint are distributing the pigment 
underwater using a surfactant, distributed resin, etc. However, the surface active agent had the problem of 
foaming, and in order that it might control foaming, when the defoaming agent was used together, it had the 
problem of leveling nature falling. Moreover, although distributed resin was comparatively effective in the 
hyperviscous pigment dispersing element, only restrictive effectiveness was accepted about the pigment 
dispersing element of hypoviscosity. 

[0003] The technique of making water distributing a pigment using the color, and pigment derivative which 
dissolve in water is known. For example, the watercolor pigment dispersing element which contains in JP,56- 
155261, A and JP,56-155262,A a pigment, a pigment, and the color that has the same color tone is indicated. 
According to this technique, the distributed stability of color [ a part of ] of a pigment underwater with adsorbing 
on the surface of a pigment improves, but since the solubility over the water of a color is too large compared 
with the compatibility on the front face of a particle of a pigment, when it considers as a coating or ink, 
problems, such as color mixture and bleeding, arise. 

[0004] The watercolor pigment dispersing element which contains in JP,1 0-36741 , A a phthalocyanine pigment 
and the phthalocyanine compound with which the carboxylic-acid radical was introduced is indicated. According 
to this technique, although the problem of bleeding was improved, the problem was still in the distributed stability 
of a pigment. It consists of a pigment derivative with which the sulfonic group combined with a pigment and ( 
inorganic ion was introduced into JP,1 1-49974,A, and the watercolor pigment dispersing element is indicated. 
According to this technique, the distributed stability of a pigment is acquired according to the electrostatic 
repulsion of the divalent metallic ion which carried out salt formation with the pigment and the sulfonic group of 
the united pigment derivative. However, controlling distributed stability by the divalent metallic ion of the minute 
amount of extent mixed at a pigment-content powder process had the difficulty on industrial engineering. 
[0005] Moreover, in the recording ink for ink jets, along with a raise in resolving of a printer, the diameter of a 
nozzle is becoming fine and also needs to make the particle diameter of a pigment particle detailed in connection 
with this. However, in the case of the ink jet recording ink containing a pigment, it was difficult to fill 
simultaneously the demand needed for the recording ink for ink jets, such as regurgitation stability from a nozzle, 
remelting (distribution) nature, and color enhancement after printing. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the watercolor pigment dispersing 
element excellent in the preservation stability in the passage of time. Furthermore, this invention aims at offering 
the recording ink for pigment mold ink jets which has the engine performance with which it has the regurgitation 
stability in the nozzle at the time of using it for the recording ink for ink jet ink, and sufficient color repeatability 
range at the time of printing further, and the outstanding water resisting property and lightfastness were 
compatible. 
[0007] 

[Means for Solving the Problem] This invention is a watercolor pigment dispersing element which consists of the 
pigment 100 weight section, the sulfonic group content pigment derivative 3-30 weight sections, and water. The 
above-mentioned sulfonic group content pigment derivative Into the pigment which should be distributed, and an 
affiliated pigment-content child, have the only sulfonic group and this sulfonic group forms ammonia or an 
organic amine salt. The metal ion content more than divalent [ in the solid content of the above-mentioned 
watercolor pigment dispersing element ] is 500 ppm or less, and the above-mentioned pigment is related with the 



watercolor pigment dispersing element characterized by distributing underwater by electrostatic repulsion by the 

above-mentioned sulfonic group content pigment derivative which stuck to the particle front face. 

[0008] 

[Embodiment of the Invention] It is chosen out of the organic pigment of condensed polycyclic pigment, such as 
a phthalocyanine system, the Quinacridone system, the Quinacridone quinone system, an isoindolinone system, a 
kino FUTARON system, a diketo pyrrolo pyrrole system, a perylene system, a peri non system, an indigo system, 
a thioindigo system, a dioxazine system, an anthraquinone system, a pyran SURON system, an ANSU anthrone 
system, a flavan SURON system, an indan SURON system, and a ****** system, a bends imidazolone system, 
an insoluble azo system, a condensation azo system, and a solubility azo system as a pigment of this invention 
[0009] The pigment of this invention includes a compound with a substituent in the location of the replaceable 
arbitration of the pigment-content child frame which forms the above-mentioned pigment. As these 
substituents, there are halogens, such as lower alkoxy groups, such as low-grade alkyl groups, such as a methyl 
group and an ethyl group, a methoxy group, and an ethoxy radical, chlorine, and a bromine, a halogenation alkyl 
group, a carboxylate radical, an acetyl group, a hydroxyl group, etc. 

[0010] The example of the pigment of this invention is illustrated by the C.I. pigment number. As phthalocyanine 
pigment, there are the C.I. pigment blues 15, 15:2, 15:3, 15:4, 15:5, 15:6, and 16, C.I. pigment Green 7, and 36 
grades. 

[001 1] As a Quinacridone system pigment, there are the C.I. pigment violet 19 and 42, the C.I. pigment red 122, 
1 92, 202, 206, 207, and 209, C.I. pigment Orange 48, and 49 grades. 

[0012] As an isoindolinone system pigment, there are the C.I. pigment yellow 109, 110, and 173 and C.I. pigment 
Orange 61 grade. 

[0013] As isoindole pigment, there are the C.I. pigment yellow 139 and 185, C.I. pigment Orange 66 and 69, the 
C.I. pigment red 260, and C.I. pigment Brown 38 grade. 

[0014] There is C.I. pigment yellow 138 as a kino FUTARON system pigment. As a diketopyrrolopyrrole pigment, 
there are the C.I. pigment red 254, 255, 264, and 272, C.I. pigment Orange 71, and 73 grades. 
[0015] As a bends imidazolone system pigment, there are the C.I. pigment yellow 120, 151, 154, 156, 175, 180, 
181, and 194, C.I. pigment Orange 36. 60, 62, and 72, the C.I. pigment red 171, 175, 176, 185, and 208, the C.I. 
pigment violet 32, and C.I. pigment Brown 25 grade. 

[0016] As insoluble azo pigment C. I. pigment red 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1, 12, 13, 14, 15, 16, 17, 18, 20, 21, 
22, 23, 31, 32, 37, 38, 41, 95, 111, 112, 114, 119, 136, 146, 147, and 148, 150, 164, 170, 184, 187, 188, 210, 212, 
213, 222, 223, 238, 245, 253, 256, 258, 261, 266, 267, 268, 269, C.I. pigment Orange 1, 2, 5, 6, 13, 15, 16, 22, and 
24, 34, 38, 44, the C.I. pigment violet 13, 25, 44, and 50, C.I. pigment Brown 1, the C.I. pigment yellow 1, 2, 3, 5, 6, 
10, 12, 13, 14, 17, 49, 55, 60, 63, 65, 73, 74, 75, 81, and 83, There are 87, 90, 97, 98, 106, 1 1 1, 1 13, 1 14, 1 16, 121, 
124, 126, 127, 130, 136, 152, 165, 167, 170, 171, 172, 174, 176, 188, and C.I. pigment blue 25 grade. 
[0017] As condensation azo pigment, there are the C.I. pigment yellow 93, 94, 95, 128, and 166, C.I. pigment 
Orange 31, the C.I. pigment red 144, 166, 214, 220, 221, 242, 248, and 262, C.I. pigment Brown 23 and 41, and 42 
grades. 

[0018] As a perylene system pigment, there are the C.I. pigment red 123, 149, 178, 179, 190, and 224, the C.I. 
pigment violet 29, the C.I. pigment black 31, and 32 grades. As a peri non system pigment, there are C.I. pigment 
Orange 43, the C.I. pigment red 194, and vat red 14 grade. 

[0019] As an indigo system pigment, there are the C.I. pigment blue 63, 7301 5:X, etc. There is C.I. pigment red 
88,181 grade as a thioindigo system pigment. As a dioxazine system pigment, there are the C.I. pigment violet 23 
and 37 grades. As an Anthraquinone system pigment, there are the C.I. pigment yellow 99, 108, 123, 147, 193, 
and 199, the C.I. pigment red 83, and 89,177 grades. 

[0020] As a pyran SURON system pigment, there are the C.I. pigment red 216 and 226, C.I. pigment Orange 40, 
and 51 grades. As an ANSU anthrone system pigment, there are the C.I. pigment red 168, the C.I. pigment violet 
31, and vat orange 3 grade. As a flavan SURON system pigment, there are the CI. pigment yellow 24 and vat 
yellow 1 grade. As an indan SURON system pigment, there are the C.I. pigment blues 60 and 64 and vat blue 4 
grade. 

[0021] As a metal complex system pigment, there are C.I. pigment Green 10, the C.I. pigment yellow 1 17, 129, 
150, 153, 177, 179, 257, and 271, C.I. pigment Orange 59 and 65, and 68 grades. As a diketopyrrolopyrrole 
pigment, there are the C.I. pigment red 254, 255, 264, and 272, C.I. pigment Orange 71, and 73 grades. 
[0022] 1000-5nm is desirable still more desirable, and the first [ an average of] particle size of the pigment 
particle in the watercolor pigment dispersing element of this invention is 150-5nm. in order to adjust the pigment 
of such a particle size — a crude pigment or the pigment of pigment grace — wet grinding, such as salt milling 
and solvent milling, — or dry grinding is carried out and detailed-ized processing of a pigment is performed. After 
salt milling kneads mixture strongly with kneading machines, such as a kneader, adding a water-soluble little 
solvent to the mixture which consists of an organic pigment and water-soluble mineral salt, and carrying out 
temperature control to 30-65 degrees C with water cooling etc., it throws in grinding mixture underwater, and 



dissojves and removes water-soluble mineral salt and a water-soluble, water-soluble solvent. 
[0023] what adds water-soluble mineral salt as a grinding assistant of an organic pigment — it is — 2 - 20 
weight twice of an organic pigment — 3 - 10 weight twice are used preferably. As water-soluble mineral salt, 
there are a sodium chloride, potassium chloride, a sodium sulfate, etc. what adds a water-soluble solvent for 
caking and crystal prevention — it is — the amount of the water-soluble solvent in mixture — 0.5 - 5 weight 
twice of an organic pigment — 0.5 - 3 weight twice are used preferably. As a water-soluble solvent, a diethylene 
glycol, dipropylene glycols, those monoalkyl ether, etc. exist, for example. In this invention, detailed-ized 
processing of a pigment can also be carried out under existence of a sulfonic group content pigment derivative. 
[0024] The mean particle diameter which measured the diameter of a particulate material in the inside of the 
watercolor pigment dispersing element of a pigment with the laser-light-scattering particle-size-distribution 
meter is [ a big and rough particle (10-150nm and 250nm or more) ] 99< 250nm of 150 nm<D preferably 1 or less 
% of the weight and 50< 150nm of 50 nm<D of all particles, and 99< 400nm of 150 nm<D. When mean-dispersion 
particle size was too large and it is used as recording ink for ink jets, regurgitation stability is spoiled, or there is 
a fault, such as producing precipitate, and it is better as there are few big and rough particles. 
[0025] As for a pigment and a sulfonic group content pigment derivative, it is [ the watercolor pigment dispersing 
element of this invention ] desirable that it is the same chemical structure. Even if this is an affiliated pigment 
and an affiliated pigment derivative, it it not only means that it is affiliated [ which a pigment derivative only 
distributes / the pigment and affiliated ], but means that it is advantageous to choose that whose basic frame is 
the same structure. For example, since there are some from which the basic frame shown in a bends imidazolone 
system pigment at following the (1) - (3) differs, also as for a sulfonic group content pigment derivative, it is 
desirable to choose the thing of the same basic frame as the pigment to distribute. Since the adsorption power 
of the pigment derivative on the front face of a particle of a pigment increases by making the same the basic 
molecule frame of a pigment and a pigment derivative which should be distributed, it is thought that distributed 
stability improves. 
Formula (1) 
[0026] 
[Formula 1] 




[0027] Formula (2) 
[0028] 
[Formula 2] 




[0029] Formula (3) 
[0030] 
[Formula 3] 




[0031] The pigment derivative of this invention has the only sulfonic group in a molecule. Since the solubility 
over water is large, the adsorption power to a pigment particle front face becomes small, and since the molecule 
which it not only cannot contribute to the distributed stability of a pigment, but dissolved underwater bars the 
distributed stability of a pigment, it is necessary to remove the pigment derivative which has two or more 
sulfonic groups in a molecule as much as possible. What is necessary is just to make sulfonation agents, such as 
an oleum, and concentrated sulfuric acid, chlorosulfuric acid, act on a pigment, in order to introduce a sulfonic 
group into a pigment. As for sulfonation, it is desirable to control reaction conditions, such as reaction 
temperature and reaction time, so that the rate that only one sulfonic group is introduced into a pigment- 



content child becomes max. However, it is difficult to introduce only one sulfonic group into all pigment-content 
children in a sulfonation process, and is obtained as mixture with the compound and unreacted object with which 
two or more sulfonic groups were usually introduced into the monad. For this reason, it is necessary to remove 
the pigment derivative which has two or more sulfonic groups at an after process. For example, after carrying 
out distributed processing of the pigment using the pigment derivative (the compound containing two or more 
sulfonic groups is included.) containing a sulfonic acid and considering as a watercolor pigment dispersing 
element, the pigment derivative containing two or more sulfonic groups which are dissolving in water by 
technique, such as an ultrafiltration, may be removed, before presenting distribution of a pigment, the dispersing 
element of only a sulfonic group content pigment derivative may be adjusted, and the pigment derivative which 
has two or more sulfonic groups may be removed. The pigment derivative which has two or more sulfonic groups 
is preferably made into 1 5 or less % of the weight 20 or less % of the weight to the pigment derivative which has 
the only sulfonic group. 

[0032] Moreover, the derivative which has the only sulfonic group in a molecule on the basis of the pigment with 
which a sulfonic group content pigment derivative should introduce a sulfonic group is 70% or more preferably 
60% or more, and the pigment derivative which has two or more sulfonic groups in a molecule is 15% or less 
preferably 20% or less. 

[0033] When the sulfonic group content pigment derivative of this invention is a derivative of the pigment 
obtained by coupling reaction like an azo system and a bends imidazolone system, the base component or 
coupler component which has one sulfonic group first can be manufactured, and the sulfonic group content 
pigment derivative of this invention can also be obtained also by subsequently carrying out coupling of both. 
[0034] The sulfonic group content pigment derivative of this invention forms ammonium salt or an organic amine 
salt in a watercolor pigment dispersing element. A sulfonic group content pigment derivative may carry out salt 
formation by ammonia or the organic amine, before distributing a pigment, and it may add ammonia or an organic 
amine underwater at the time of pigment-content powder. As an organic amine, dimethylamine, a trimethylamine, 
a monoethyl amine, Diethylamine, triethylamine, propylamine, isopropylamine, A dipropyl amine, a butylamine, an 
isobutyl amine, a sec-butylamine, Monoethanolamine, diethanolamine, triethanolamine, The trHsopropanolamine, 
isopropanolamine, dimethylethanolamine, diethyl ethanolamine, N-butyl diethanolamine, N, and N-dimethyl -1, 3- 
diaminopropane, N, and N-diethyl -1, 3-diaminopropane, etc. are mentioned. 

[0035] A pigment front face serves as negative electrification, and, as for the pigment to which the sulfonic 
group content pigment derivative stuck in this invention, is considered that the electrostatic repulsion distributes 
underwater. Moreover, although stuck to the pigment, otherwise, what is being dissolved thru/or distributed 
exists in a water medium, and the pigment derivative in the watercolor pigment dispersing element of this 
invention is presumed to be that to which the pigment derivative which is not adsorbed [ these ] is also carrying 
out a certain contribution to the stability of a dispersing element. The watercolor pigment dispersing element of 
this invention is a pigment dispersing element of self^distributed process input output equipment stabilized 
underwater, without making the water compatibility on the front face of a pigment increase, and needing external 
distributed assistants, such as a dispersant, a surfactant, and water soluble resin, by reforming the front face of 
a pigment particle. 

[0036] In this invention, as for the amount of the sulfonic group content pigment derivative used, it is desirable 
that it is 3 - 30 weight section to the pigment 1 00 weight section, and it is 5 - 25 weight section more 
preferably. Since the distributed stability of a pigment runs short if the content of the sulfonic group content 
pigment derivative to a pigment becomes smaller than the above-mentioned numeric value, the viscosity of a 
dispersing element will increase if it becomes large at reverse, and dispersibility falls, it is not desirable. 
Moreover, the pigment concentration of the watercolor pigment dispersing element of this invention has 10-30 
desirable % of the weight. 

[0037] in order to keep the distributed stability of a pigment good in the watercolor pigment dispersing element 
of this invention — water nature powder — it is desirable to eliminate the metal ion more than divalent [ of 
calcium, Mg, Fe, Ba, aluminum, nickel, etc. in the living body ], chloride ion, and sulfate ion as much as possible. 
Clearance of these contamination ion can be attained by performing ultrafiltration purification, semipermeable 
membrane purification, ion-exchange-resin purification, chelate purification, acid cleaning, etc. to the water 
dispersion or the pigment-content powder body fluid obtained eventually of a sulfonic group content pigment 
derivative. However, since these contamination ion is mixed by the process which compounds a pigment and a 
pigment derivative, or the production process of a watercolor pigment dispersing element, it is not avoided that a 
certain amount of amount exists. According to this invention, it is desirable that the sum total of 500 ppm or 
less, and chloride ion and sulfate ion sets preferably 100 ppm or less of metal ions more than divalent [ in the 
solid content in a watercolor pigment dispersing element ] to 70 ppm or less among a watercolor pigment 
dispersing element. If the amount of contamination ion increases more than the above-mentioned numeric value, 
the inclination for a pigment to condense and precipitate will not be avoided. 

[0038] Under existence of a sulfonic group content pigment derivative, distributed processing of the pigment can 



be carried out to underwater [ containing ammonia or an organic amine ], and the watercolor pigment dispersing 
element of this invention can obtain it. That is, as for the water which distributes a pigment, it is desirable by 
ammonia or the organic amine 7-1 1, and that pH adjusts preferably so that it may be set to 8-10. The water 
according to the purified water, the pure water, or this which does not contain the metal ion more than divalent 
is used for the water to be used. 

[0039] As a disperser used for a distributed process, a paint conditioner (red devil company make), a ball mill, 
sand mills, such as "a die no mill (by the SHIMMARU enterprises company etc.)", attritor, pearl mills (product 
made from eye RIHHI "a DCP mill" etc.), KOBORUMIRU, a homomixer, homogenizers, such as "a KUREA mix (by 
M Technique Co., Ltd. etc.)", a wet jet mill (the "nano mizer" by the "genus PY" nano mizer company), etc. can 
be used. [ by the genus company A glass bead, zirconia beads, an alumina bead, a magnetic bead, and a styrene 
bead can be used for the thing using media as a disperser. 

[0040] Since the watercolor pigment dispersing element of this invention becomes superfluous [ the amount of 
the counter ion to a sulfonic group ] if alkalinity is too strong in order that a sulfonic group content pigment 
derivative may show a high degree of dissociation and the solubility or the hydrophilic property over the water of 
a pigment derivative becomes high, the adsorption power on the front face of a pigment declines, and distributed 
stability falls. For this reason, as for pH of a watercolor pigment dispersing element, it is desirable to make it not 
exceed 1 1 . 

[0041] In this invention, 60 or more mN/m of surface tension of a watercolor pigment dispersing element can be 
preferably made into 60 - 75 mN/m. It becomes possible to adjust the recording ink for ink jets with wide range 
surface tension by this. Since surface tension will generally decline if an activator, water nature powder resin, 
etc. are used for a watercolor pigment dispersing element, as for the watercolor pigment dispersing element 
using an activator and water-soluble distribution resin as a pigment agent, surface tension becomes as low as 25 
- 50 mN/m, and the recording ink for ink jets is limited to the range where surface tension is narrow. Moreover, 
for pH, 7-10, and conductivity is [ 4.0 or less mPa-s of viscosity of the watercolor pigment dispersing element of 
this invention ] 1.0 - 4.0 mPa-s preferably below 600microS/cm. 

[0042] the watercolor pigment dispersing element of this invention — the inside of the recording ink 100 weight 
section for ink jets — 0.5-10 weight section, and further 2-8 weight **** rare ****** — things are desirable. 
If there are too few pigments, sufficient concentration as recording ink is not obtained, and if many [ too ], the 
regurgitation stability demanded as recording ink and the blinding-proof nature of a nozzle will be spoiled. 
[0043] Aquosity resin can be used for the recording ink for ink jets of this invention in order to raise fixable [ to 
paper ], and the water resisting property of an ink paint film. As aquosity resin which can be used, it can divide 
roughly into water soluble resin and water-dispersion resin, and water soluble resin and water-dispersion resin, 
such as acrylic resin, styrene-acrylic resin, vinyl acetate system resin, polyester resin, polyamide resin, 
polyurethane resin, an epoxy resin, butadiene system resin, petroleum system resin, and fluororesin, are 
mentioned, respectively. 

[0044] The distributed particle size of water-dispersion resin can be variously changed with polymerization 
actuation, a surfactant, etc., and the thing of the particle size of dozens - 1 0OOnm of numbers is usually 
obtained. In order to lose the blinding in a nozzle, that mean particle diameter is [ of all resin particles / big and 
rough particles (50-200nm and 500nm or more) ] 2 or less % of the weight of all resin particles further has [ a big 
and rough particle (20-300nm and 500nm or more) ] the desirable mean particle diameter of the water- 
dispersion resin measured with the laser-light-scattering particle-size-distribution meter 3 or less % of the 
weight. 

[0045] 0.05 - 5 weight section, and further 0.1-3 weight **** rare ****** of water soluble resin or water- 
dispersion resin are also good in the recording ink 100 weight section for ink jets. 

[0046] The surfactant and high molecular surface active agent of anionic, cationicity, the Nonion nature, and 
both sexes can be used for the recording ink for ink jets of this invention as the object for surface-tension 
adjustment, and an object for adjustment of the permeability to paper. 

[0047] As an anionic surfactant, a fatty-acid salt, an alkyl-sulfuric-acid ester salt, Alkylaryl sulfonates, 
alkylnaphthalenesulfonate, A dialkyl sulfonate, dialkyl sulfo succinate, alkyl diaryl ether disulfon acid chloride, 
Alkyl phosphate, a polyoxyethylene-alkyl-ether sulfate, a polyoxyethylene-alkyl-aryl-ether sulfate, A 
naphthalene sulfonic-acid formalin condensate, polyoxyethylene alkyl phosphate, glycerol borate fatty acid ester, 
polyoxyethylene glycerol fatty acid ester, etc. can be illustrated. 

[0048] As a nonionic surfactant, nonionic surfactants, such as polyoxyethylene alkyl ether, polyoxyethylene alkyl 
aryl ether, a polyoxyethylene oxypropylene block copolymer, a sorbitan fatty acid ester, polyoxyethylene sorbitan 
fatty acid ester, polyoxyethylene sorbitol fatty acid ester, a glycerine fatty acid ester, polyoxyethylene fatty acid 
ester, polyoxyethylene alkylamine, a fluorine system, and a silicon system, can be illustrated. 

[0049] As a cationic surface active agent, an alkylamine salt, quarternary ammonium salt, alkyl pyridinium salt, an 
alkyl imidazolium salt, etc. can be illustrated. As both ionic surfactants, an alkyl betaine, an alkylamine oxide, 
phosphaJIRUKORIN, etc. can be illustrated. 



[0050] As a giant-molecule surface active agent, acrylic water soluble resin, styrene / acrylic water soluble 
resin, water-soluble polyester resin, water-soluble polyamide resin, etc. can be illustrated. A surface active 
agent may use together two or more sorts, such as an anionic surface active agent, a cationic surface active 
agent, the Nonion nature surface active agent, and a high molecular surface active agent, if needed. 
[0051] The watercolor pigment dispersing element and the recording ink for ink jets of this invention are 
constituted by the additive of drainage system resin and others a pigment, a pigment derivative, and if needed in 
a drainage system medium. A drainage system medium expresses water, water, the organic solvents that can be 
mixed, and those mixture, and the ion exchange water thru/or distilled water from which the metal ion etc. was 
removed is used as water in 49 - 95% of the weight of the range of a watercolor pigment dispersing element or 
the recording ink for ink jets. 

[0052] In this invention, aquosity solvents are water and an organic solvent which can be mixed, and desiccation 
in the nozzle part as recording ink for ink jets and solidification of recording ink are prevented, and injection of 
stable recording ink and desiccation of the passage of time in a nozzle are prevented, and are, and it is mixing by 
carrying out and is used in the independent range of recording ink which is 2 - 25 % of the weight preferably one 
to 50% of the weight. 

[0053] As an aquosity solvent, ethylene glycol, a diethylene glycol, propylene glycol, 1,3-propanediol, triethylene 
glycol, a polyethylene glycol, A glycerol, tetraethylene glycol, dipropylene glycol, The ketone alcohol, the 
diethylene-glycol monobutyl ether, ethylene glycol monobutyl ether, The triethylene glycol monobutyl ether, 
ethylene glycol monoethyl ether, 1 , 2-hexandiol, a N-methyl-2-pyrrolidone, 2 and 4, 6-hexane triol, tetra-furfuryl 
alcohol, 4-methoxy-4 methyl pentanone, etc. can be illustrated. Moreover, alcohols, such as a methanol, ethanol, 
and isopropyl alcohol, can also be used in the object which speeds up desiccation of recording ink. 
[0054] The following various additives can be used for the recording ink for ink jets of this invention if needed. 
When the printing hand-ed of recording ink is an ingredient with permeability like paper, since osmosis of the 
recording ink to paper is brought forward and it carries out drying [ apparent ] early, a penetrating agent can be 
added. As a penetrating agent, it is the glycol ether [, such as the diethylene-glycol monobutyl ether illustrated 
with the aquosity solvent ], alkylene glycol, and polyethylene-glycol mono-lauryl ether. Sodium lauryl sulfate, 
sodium dodecylbenzenesulfonate, sodium oleate, sodium dioctyl sulfosuccinate, etc. can be used, these — 
recording ink — it is preferably used in 0.1 - 5% of the weight of the range zero to 5% of the weight, if [ than 
this ] more [ a penetrating agent has effectiveness sufficient by the amount of the above used and ] — a blot of 
printing and a paper omission (print through) — a lifting — it is not desirable. 

[0055] Antiseptics are added in order to prevent the mold to recording ink, and generating of bacteria, and as an 
antifungal agent, the amine salt of sodium dehydroacetate, a sodium benzoate, sodium pyridine thione-1 -oxide, 
zinc pyridine thione-1 -oxide, 1, 2-bends iso thiazoline-3-ON, and 1 -bends iso thiazoline-3-ON etc. is used. As 
for these, it is desirable to be contained in 0.05 - 1.0% of the weight of the range in recording ink. 
[0056] A chelating agent blocks the metal ion in recording ink, a deposit of the metal in the nozzle section, a 
deposit of the insolubility object in the inside of recording ink, etc. are prevented, and the sodium salt of 
ethylenediamine tetra-acetic acid and ethylenediamine tetra-acetic acid, the diammonium salt of 
ethylenediamine tetra-acetic acid, the tetra-ammonium salt of ethylenediamine tetra-acetic acid, etc. are used. 
These are used in 0.005 - 0.5% of the weight of the range into recording ink. 

[0057] Moreover, since pH of recording ink is adjusted and stability with the stability of recording ink or 
recording ink piping in a recording device is acquired, the buffer solutions, such as pH regulators, such as an 
amine, mineral salt, and ammonia, and a phosphoric acid, can be used. Moreover, since generating of the bubble 
at the time of the circulation inside the time of the regurgitation of recording ink or piping, migration, or 
manufacture of recording ink is prevented, a defoaming agent can also be added. 

[0058] The recording ink for ink jets of this invention distributes a pigment dispersing element and drainage 
system resin in a drainage system medium, and can manufacture them by mixing dilution and other additives with 
water suitably. Distribution can be performed using DISUPA, a sand mill, a homogenizer, a ball mill, a paint 
shaker, an ultrasonic disperser, etc. Moreover, the disperser of a high speed besides stirring by the agitator using 
the usual feather, an emulsifier, etc. can perform mixed stirring. 

[0059] As for the mixed recording ink, it is desirable the filter of 0.65 micrometers or less of apertures and to 
filter enough with the filter of 0.45 micrometers or less of apertures further before dilution or to the back. 
Filtration by centrifugal separation can also be performed in advance of filter filtration, thereby, blinding in filter 
filtration is lessened and filter exchange can be lessened. 

[0060] Although recording ink is based also on the method of a recording device, it is desirable to adjust as a 
liquid with a viscosity of 0.8-1 5cps (25 degrees C). As for surface tension, adjusting to 25 - 73 dyn/cm is 
desirable. Although especially pH is not restrained, its alkalescence of 7-10 is desirable. 

[0061] When it uses for the recording ink for ink jets, the watercolor pigment dispersing element of this invention 
has the outstanding water resisting property and preservation stability, does not have the blinding in a nozzle, 
and gives the stable regurgitation over a long period of time. Moreover, in the printing grace printed on paper, it 



has sufficient concentration, and the color-gamut rendering range is wide and excellent in lightfastness 
compared with the color type. Therefore, it can use in a field wide range as a colorization printing object by 
fields, such as document creation in office, address writing of mail, marking of corrugated paper, numbering, and 
bar oode grant. Furthermore, a watercolor pigment dispersing element can be used for rotogravure ink, a water 
paint, and the other printing ink fields. 
[0062] 

[Example] Hereafter, although this invention is explained in more detail based on an example, especially this 
invention is not limited to an example. The section expresses the weight section among an example. In addition, 
assessment of measurement of component ratio measurement of the compound (n= 1) the number of the 
sulfonic groups in a pigment derivative is [ compound ] one, the metal ion content more than divalent, particle 
size, viscosity, surface tension, conductivity, preservation stability, foamability, and F-potential and the particle 
size of the recording ink for ink jets, viscosity, surface tension, preservation stability, regurgitation stability, a 
water resisting property, and blinding-proof nature, measurement of the quality of printed character to a regular 
paper, etc. were performed by the following approach. 

[0063] (1) The component ratio measurement pigment derivative of the compound (n= 1) which has one sulfonic 
group in a pigment derivative was dissolved in polar solvents, such as a methanol, dimethylformamide, and water, 
and it dissociated and measured using HPLC (the column for HPLC: Jasco CrestpakC18 S) of an opposite phase. 

[0064] (2) The measurement pigment, pigment derivative, and pigment dispersing element of the amount of metal 
ions more than divalent were dried, emission spectral analysis analyzed the amount of calcium, the amount of 
magnesium, iron quantity, the amount of barium, the amount of aluminum, and the amount of nickel for the water 
solution which carried out acidolysis of the desiccation fine particles in the nitric acid and the perchloric acid 
water solution, and those total quantities were made into the amount of metal ions more than divalent. 
[0065] (3) The measurement pigment dispersing element of a chloride content and the amount of sulfate ion was 
diluted with purified water to the measurable range, and the chloride ion and the sulfate ion content of a pigment 
dispersing element were measured using the ion chromatograph measuring device (2010made from DIONEX i), 
and the column (IonPacAS4made from DIONEX A). 

[0066] (4) After making the solvent distribute the mean-particle-diameter pigment of a pigment and applying on 
a eel, it observed with the transmission electron microscope (TEM), and asked for mean particle diameter. 
[0067] (5) It measured using the particle-size-distribution meter (the "micro truck UPA" by Nikkiso Co., Ltd.) of 
a distributed particle-size laser diffraction method, and D50 and D99 were measured. 

[0068] (6) In the viscosity hypoviscosity field, the viscosity in 25 degrees C was measured using the Brookfield 
viscometer about the oscillating-type viscometer ("VM-1 A" by the crest 1 electrical-and-electric-equipment 
company), and more than the inside viscosity field. 

[0069] (7) The surface tension in 25 degrees C was measured with the surface tension surface tension balance 
("CBVP-Z" by the consonance surface chemistry company). 

[0070] (8) The conductivity in 25 degrees C was measured using the conductometry diagometer (product made 
from HO RIB A "DS-12"). 

[0071] (9) pH in 25 degrees C was measured using the pH measurement pH ion meter (product made from DKK 
"IOL-50"). 

[0072] (10) By the preservation stability watercolor pigment dispersing element, particle-size change at 50 
degrees C showed the days of the retention period whose change of less than 1 5nm and viscosity is less than 
0.5cps. x showed the case where preservation stability was below a day. With the recording ink for ink jets, 50 
degrees C estimated preservation stability from change of the particle size after three-month preservation, and 
viscosity (O: less than 15nm of change of particle size, less than 0.2cps of change of viscosity, 15nm or more of 
change of x:particle size, 0.2cps or more of change of viscosity). 

[0073] (1 1) 30ml of watercolor pigment dispersing elements was added to screw tubing with a lid of 50ml of 
foamability, and the condition of the bubble of a swing and 3 minutes after estimated foamability violently about 
20 times up and down (for a while a bubble being [ Disappearance, O: A bubble / O: A bubble / a screw tubing 
inner surface / ** : ] in the whole surface a bubble being [ Foam formation height of less than 3mm, x : ] in the 
whole surface foam formation height of 3mm or more). 

[0074] (12) The F-potential pigment dispersing element was diluted with purified water to the measurable range, 
and the F-potential of a pigment dispersing element was measured with the F-potential measuring device ("Zeta 
PALS" by Nikkiso Co., Ltd.). 

(13) The recording ink for regurgitation stability ink jets was put in the cartridge of an ink jet printer ("HG-5130" 
by Epson), it printed in the regular paper ("K" by Xerox Corp.), and regurgitation stability was evaluated. (O: 
Don't carry out the regurgitation to stability from x:nozzle which turbulence produces in the impact location of a 
drop less than [ **:continuation regurgitation 120 minute ] which carries out the continuation regurgitation to 
stability 120 minutes or more from a nozzle) . 



[0075] (14) After soaking the printing object obtained by waterproof (13) in water, it was ground against the 
finger, and viewing estimated change of a printing object (O: the blot of x:ink and peeling in which a blot of ink 
and peeling are not accepted are accepted). 

[0076] (15) The cap of a printer was removed after printing like blinding-proof nature (13), it printed again 1 hour 
after, and the existence of blinding was evaluated (O: blinding nothing of a nozzle, those of x:nozzle with blinding). 

[0077] (16) The recording ink for quality-of-printed-character ink jets was put in the cartridge of an ink jet 
printer ("PM-750C" by Epson), it printed by character-size 10P by MS Mincho in the regular paper ("4024" by 
Xerox Corp.), and the feathering nature of ink was evaluated. O: — the ** in which does not almost have 
feathering and the character of a "dragon" does not bleed — the distinction possibility of and x:feathering — it 
is — a blot — the character of a "dragon" — distinction difficulty. 
[0078] Example 1 (bends imidazolone system pigment) 

(Manufacture of a pigment derivative (a)) The sodium-hydroxide 8.0 section was dissolved in the ion-exchange- 
water 200 section, and the 4-aminobenzene sulfonic-acid 1 7.3 section was added. The concentrated- 
hydrochloric-acid 50 section was added to this, and it cooled at 0 degree C or less. Next, the sodium-nitrite 7.2 
section was dissolved in the ion-exchange-water 20 section, and it was dropped at the system of reaction, and 
agitated below 5 degrees C for 1 hour. Next, the sodium-hydroxide 10.4 section was dissolved in the ion- 
exchange-water 1000 section, and the aceto acetyl benzimidazole 23.3 section was added. The acetic-acid 25.5 
section was added 85% of the weight to this, and the diazonium salt solution adjusted above was dropped and it 
agitated at the room temperature for 1 hour. Precipitate was rinsed with filtration and ion exchange water, and 
the water paste 210 section (at the time of desiccation 42 section) of a pigment derivative was obtained. Next, 
the squirrel rally of the water paste of a pigment derivative was carried out with ion exchange water, it adjusted 
to the water dispersion 8% of the weight, demineralization washing was carried out using semipermeable 
membrane (Spectrum MEDIDARU Industries cut off molecular weight 12000-14000 "Spectra/Por"), and the sum 
total content of 850 ppm to 620 ppm, chloride ion, and sulfate ion was set to 50 to 10 ppm for the metal ion 
content more than divalent. Next, the precipitate which added the triethanolamine 15 section in the ion- 
exchange-water 200 section, set to pH9.0 the desiccation article 10 section of the pigment derivative refined 
above, and generated it was rinsed [ filtration and ] with ion exchange water, it dried, and the pigment derivative 
(a) was obtained. The n=1 (compound containing one sulfonic group) component ratio in this pigment derivative 
(a) was 100%. Pigment derivative (a) 
[0079] 
[Formula 4] 



[0080] (Adjustment of a watercolor pigment dispersing element) Triethanolamine was added so that 1 .6g and 
1 1 0g of ion exchange water might be mixed and pH of mixed liquor might be set to 9.0 in C.I. pigment Orange 60 
(320 ppm of metal ion contents more than divalent are contained) 20g and the pigment derivative (a) whose first 
[ an average of ] particle size is 85nm, and it distributed for about 5 hours using the paint shaker by having made 
zirconia beads into media, and the pigment dispersing element was obtained. Although the obtained watercolor 
pigment dispersing element was diluted to 3 % of the weight of concentration and it was dropped at No.2 filter 
paper, the bleeding of a pigment derivative was not accepted. 
[0081] Example 2 (bends imidazolone system pigment) 

(Manufacture of a pigment derivative (b)) C.I. pigment yellow 180 The 50 sections were added below 10 degrees 
C in the sulfuric-acid 750 section 95% of the weight. Next, after carrying out temperature up and agitating at 1 5 
degrees C for 2 hours, it supplied to iced water and it was deposited. Filtration and 5-% of the weight brine 
washed precipitate, and the water paste 294 section (at the time of desiccation 53 section) of the sulfonation 
object of a pigment was obtained. The n=1 (compound which has one sulfonic group) component ratio of the 
sulfonation object of this pigment was [ the remainder of the n=2 (compound which has two sulfonic groups) 
component ratio ] a non-substitution product 8% 90%. Next, the squirrel rally of the water paste of a pigment 
derivative was carried out with ion exchange water, it adjusted to the water dispersion 1% of the weight, 
demineralization washing was carried out using the ultrafiltration machine (the "Sentra mate" by the Japanese 
pole company) equipped with the filtration membrane (cut off molecular weight 300000 by the Japanese pole 
company "the Sentra mate cassette"), and the sum total content of 860 ppm to 810 ppm, chloride ion, and 
sulfate ion was set to 60000 to 80 ppm for the metal ion content more than divalent. Next, an example 1 and this 
actuation were made to generate a triethanolamine salt for the pigment derivative refined above, and the water 
dispersion of 3 % of the weight of concentration of a pigment derivative (b) was adjusted. 




Pigment derivative (b) 

[0082] 

[Formula 5] 




[0083] (Adjustment of a watercolor pigment dispersing element) 53g of water dispersions and 59g of ion 
exchange water of C.I. pigment yellow 180 (400 ppm of metal ion contents more than divalent are contained) 20g 
and the above-mentioned pigment derivative (b) whose first [ an average of ] particle size is 80nm were mixed, 
triethanolamine was added so that pH of mixed liquor might be set to 9.0, and it distributed for about 5 hours 
using the paint shaker by having made zirconia beads into media, and the pigment dispersing element was 
obtained. 

[0084] Example 3 (bends imidazolone system pigment) 

(Manufacture of a pigment derivative (c)) In the example 1 , changed to the aceto acetyl benzimidazole 23.3 

section, and this molar quantity (33.8 sections) activity of the 3-hydroxy-N-(2-oxo — 5-bends imidazo RINIRU)- 

2-naphth amide was carried out, and also the water paste of a pigment derivative (c) was obtained by the 

exarnple 1 and this actuation. 

Pigment derivative (c) 

[0085] 

[Formula 6] 




[0086] After performing the same demineralization washing actuation as an example 1 below and setting the 
metal ion content more than divalent to 680 to 610 ppm, it dried and the pigment derivative (c) was obtained. 
The n=1 (compound containing one sulfonic group) component ratio in this pigment derivative (c) was 100%. 
(Adjustment of a pigment aquosity dispersing element) C.I. pigment red 171 (380 ppm of metal ion contents more 
than divalent are contained) 20g, pigment (derivative c) 4g, and 1 1 0g of ion exchange water whose first [ an 
average of ] particle size is 90nm were mixed, aqueous ammonia was added so that pH of mixed liquor might be 
set to 9.0, and it distributed for about 5 hours using the paint shaker by having made zirconia beads into media, 
and the watercolor pigment dispersing element was obtained. 
[0087] Example 4 (bends imidazolone system pigment) 

(Manufacture of a pigment derivative (d)) In the example 2, changed to the C.I. pigment yellow 180, and the C.I. 
pigment yellow 175 was used, and also the sulfonation object of a pigment was obtained by the example 2 and 
this actuation. The n=1 (compound which has one sulfonic group) component ratio in the sulfonation object of 
this pigment was [ the remainder of the n=2 (compound which has two sulfonic groups) component ratio ] a non- 
substitution product 12% 85%. Below, by the same ultrafiltration processing as an example 2, the metal ion 
content more than divalent was dried after setting the sum total content of 690 ppm to 540 ppm, chloride ion, 
and sulfate ion to 80000 to 60 ppm, and the pigment derivative (d) was obtained. 
Pigment derivative (d) 
[0088] 
[Formula 7] 




[0089] (Adjustment of a watercolor pigment dispersing element) C.I. pigment yellow 175 (410 ppm of metal ion 
contents more than divalent are contained) 20g, pigment (derivative d) 3.8g, and 1 10g of ion exchange water 
whose first [ an average of ] particle size is 85nm were mixed, aqueous ammonia was added so that pH of mixed 
liquor might be set to 9.0, and it distributed for about 5 hours using the paint shaker by having made zirconia 



beads into media, and the watercolor pigment dispersing element was obtained. 
[0090] The example 1 (bends imidazolone system pigment) of a comparison 

Aqueous ammonia was added so that 4g and 1 10g of ion exchange water might be mixed and pH of mixed liquor 
might be set to 9.0 in C.I. pigment yellow 151 (270 ppm of metal ion contents more than divalent are contained) 
20g whose first [ an average of ] particle size is 80nm, and the commercial color C.I. acid yellow 23, and it 
distributed for about 5 hours using the paint shaker by having made zirconia beads into media, and the 
watercolor pigment dispersing element was obtained. The bleeding of a color was accepted, when the obtained 
watercolor pigment dispersing element was diluted to 3 % of the weight of concentration and it was dropped at 
No.2 filter paper. 

[0091] The example 2 (bends imidazolone system pigment) of a comparison 

(Manufacture of a pigment derivative (e)) C.I. pigment yellow 1 80 The 50 sections were added below 1 0 degrees 
C in the sulfuric-acid 750 section 95% of the weight. Next, after carrying out temperature up and agitating at 20 
degrees C for 2 hours, it supplied to iced water and it was deposited. Filtration and ion exchange water washed 
precipitate and the water paste of the sulfonation object of a pigment was obtained. The same ultrafiltration as 
an example 2 was performed below, and the sum total content of 760 ppm to 580 ppm, chloride ion, and sulfate 
ion was set to 64000 to 50 ppm for the metal ion content more than divalent. Next, an example 1 and this 
actuation were made to generate a triethanolamine salt for the pigment derivative refined above, and the water 
dispersion of 3 % of the weight of concentration of a pigment derivative (e) was adjusted. The n=1 (compound 
containing one sulfonic group) component ratio in this pigment derivative (e) was 10%, and the remainder was a 
compound containing two or more sulfonic groups. 

(Adjustment of a watercolor pigment dispersing element) C.I. pigment yellow 180 (400 ppm is contained for metal 
ion content more than divalent) 20g, pigment (derivative e) 1 .8g, and 1 1 0g of ion exchange water whose first [ an 
average of ] particle size is 80nm were mixed, triethanolamine was added so that pH of mixed liquor might be set 
to 9.0, and it distributed for about 5 hours using the paint shaker by having made zirconia beads into media, and 
the watercolor pigment dispersing element was obtained. 
[0092] Example 5 (Quinacridone system pigment) 

(Manufacture of a pigment derivative (g)) C.I. pigment violet 1 9 The 200 sections were added below 20 degrees C 
in the sulfuric-acid 2000 section 98% of the weight. Next, after carrying out temperature up and agitating at 80 
degrees C for 2.5 hours, it supplied to iced water and it was deposited. Filtration and brine washed precipitate 
and the water paste 1520 section (at the time of desiccation 310 section) of the sulfonation object of a pigment 
was obtained. The n=1 (compound containing one sulfonic group) component ratio of the sulfonation object of 
this pigment was [ the remainder of the n=2 (compound containing two sulfonic groups) component ratio ] a non- 
substitution product 4% 95%. Next, after having carried out the squirrel rally of the water paste of the sulfonation 
object of this pigment with ion exchange water, having adjusted to the water dispersion 8% of the weight, 
carrying out demineralization washing using semipermeable membrane (Spectrum MEDIDARU Industries cut off 
molecular weight 12000-14000 "Spectra/Por") and setting the sum total content of 950 ppm to 670 ppm, 
chloride ion, and sulfate ion to 76000 to 30 ppm for the metal ion content more than divalent, ion exchange 
water was added and the water dispersion of 3 % of the weight of concentration of a pigment derivative (g) was 
adjusted. 

Pigment derivative (g) 

;0093] 

"Formula 8] 




[0094] (Adjustment of a watercolor pigment dispersing element) C.I. pigment red 122 (380 ppm is contained for 
metal ion content more than divalent) 20g ? 55g of water dispersing elements of the above-mentioned pigment 
derivative (g), and 60g of ion exchange water whose first [ an average of] particle size is 90nm were mixed, 
aqueous ammonia was added so that pH of mixed liquor might be set to 9.0, and it distributed for about 7 hours 
using the paint shaker by having made zirconia beads into media, and the watercolor pigment dispersing element 
was obtained. 

[0095] Example 6 (Quinacridone system pigment) 

(Manufacture of a pigment derivative (h)) The triethanolamine 15 section was added for 10g of desiccation 
articles of the refined pigment derivative (g) obtained in the example 5 in the ion-exchange-water 200 section, 
and ion exchange water washed [ filtration and ] the precipitate which set pH to 9.0 and generated it, it dried, 
and the pigment (derivative h) 18 section was obtained. 



Pigment derivative (h) 
0096] 

.Formula 9] 




[0097] (Adjustment of a watercolor pigment dispersing element) C.I. pigment violet 19 (430 ppm of metal ions 
more than divalent are contained) 20g, pigment (derivative h) 1.8g, and 1 10g of ion exchange water whose first 
[ an average of ] particle size is 85nm were mixed, triethanolamine was added so that pH of mixed liquor might 
be set to 9.0, and it distributed for about 7 hours using the paint shaker by having made zirconia beads into 
media, and the watercolor pigment dispersing element was obtained. 
Example 7 (Quinacridone system pigment) 

(Manufacture of a pigment derivative (0) The water paste which the C.I. pigment violet 19 was changed into the 
C.I. pigment red 122 in the example 5, and also contains the sulfonation object of a pigment according to the 
same sulfonation as an example 5 was obtained. The n=1 (compound which has one sulfonic group) component 
ratio "of the sulfonation object of this pigment was [ the remainder of the n=2 (compound which has two sulfonic 
groups) component ratio ] a non-substitution product 3% 90%. After setting the sum total content of 850 ppm to 
740 ppm, chloride ion, and sulfate ion to 73000 to 50 ppm for the metal ion content more than divalent [ of a 
water dispersing element ] by the same demineralization washing actuation as an example 5 below, ion exchange 
water was added and the water dispersion of 3 % of the weight of concentration of a pigment derivative (i) was 
adjusted. 

Pigment derivative (i) 
[0098] 

[Formula 10] 




[0099] (Adjustment of a watercolor pigment dispersing element) 1 10g of water dispersions and 50g of ion 
exchange water of a pigment derivative (i) were mixed to C.I. pigment red 1 22 (450 ppm of metal ions more than 
divalent are contained) 20g whose first [ an average of ] particle size is 90nm, aqueous ammonia was added and 
the watercolor pigment dispersing element was obtained by the same actuation as an example 5 so that pH of 
mixed liquor might be set to 9.0. 
[0100] Example 8 (Quinacridone system pigment) 

(Manufacture of a pigment derivative (j)) C.I. pigment red 202 The 200 sections were added below 20 degrees C 
in the sulfuric-acid 2000 section 98% of the weight. Next, after carrying out temperature up and agitating at 80 
degrees C for 2.5 hours, it supplied to iced water and it was deposited. Filtration and brine washed precipitate 
and the water paste of the sulfonation object of a pigment was obtained. The n=1 (compound containing one 
sulfonic group) component ratio in the sulfonation object of this pigment was [ the remainder of n= 2 (compound 
containing two sulfonic groups) ] a non-substitution product 10% 85%. Next, the squirrel rally of the water paste 
of the sulfonation object of this pigment was carried out with ion exchange water, it adjusted to 1% of the weight 
of the water dispersion, demineralization washing was carried out using the ultrafiltration machine (the "Sentra 
mate" by the Japanese pole company) equipped with the filtration membrane (cut off molecular weight 300000 
by the Japanese pole company "the Sentra mate cassette"), and the sum total content of 610 ppm to 520 ppm, 
chloride ion, and sulfate ion was set to 80000 to 60 ppm for the metal ion content more than divalent. Next, an 
example 1 and this actuation were made to generate a triethanolamine salt for the pigment derivative refined 
above, and the water dispersion of 3 % of the weight of concentration of a pigment derivative Q) was adjusted. 
Pigment derivative (j) 
[0101] 
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[0102] (Adjustment of a watercolor pigment dispersing element) 85g of water dispersions and 40g of ion 
exchange water of C.I. pigment violet 19 (430 ppm of metal ions more than divalent are contained) 20g and the 
above-mentioned pigment derivative G) whose first [ an average of] particle size is 85nm were mixed, 
triethanolamine was added and the watercolor pigment dispersing element was obtained by the same actuation 
as an example 5 so that pH of mixed liquor might be set to 9.0. 
[0103] Example 9 (Quinacridone system pigment) 

(Manufacture of a pigment derivative (k)) C.I. pigment red 206 The 200 sections were added below 20 degrees C 
in the sulfuric-acid 2000 section 98% of the weight. Next, after carrying out temperature up and agitating at 75 
degrees C for 5 hours, it supplied to iced water and it was deposited. Filtration and brine washed precipitate and 
the vyater paste 2050 section (at the time of desiccation 320 section) of the sulfonation object of a pigment was 
obtained. The n=1 (compound containing one sulfonic group) component ratio in the sulfonation object of this 
pigment was [ the remainder of the n=2 (compound containing two sulfonic groups) component ratio ] a non- 
substitution product 1 4% 85%. The ultrafiltration was carried out by the example 8 said actuation below, and the 
sum total content of 870 ppm to 790 ppm, chloride ion, and sulfate ion was set to 80000 to 60 ppm for the metal 
ion content more than divalent. Next, an example 1 and this actuation were made to generate a triethanolamine 
salt for the pigment derivative refined above, and the water dispersion of 3 % of the weight of concentration of a 
pigment derivative (k) was adjusted. 
Pigment derivative (k) 



[0105] (Adjustment of a watercolor pigment dispersing element) 70g of water dispersions and 40g of ion 
exchange water of C.I. pigment red 206 (460 ppm of metal ions more than divalent are contained) 20g and the 
above-mentioned pigment derivative (k) whose first [ an average of ] particle size is 80nm were mixed, 
triethanolamine was added so that pH of mixed liquor might be set to 9.0, and it distributed for about 7 hours 
using the paint shaker by having made zirconia beads into media, and the pigment dispersing element was 
obtained. 

[0106] The example 3 (Quinacridone system pigment) of a comparison 

(Manufacture of a pigment derivative (I)) The reaction condition of sulfonation was changed in the example 5 in 
95 degrees C and 5.5 hours, and also the water paste of the sulfonation object of a pigment was obtained by the 
same actuation as an example 5. After carrying out demineralization washing of the water paste of the 
sulfonation object of this pigment by this actuation with the example 5 and setting the sum total content of 920 
ppm to 630 ppm, chloride ion, and sulfate ion to 64000 to 30 ppm for the metal ion content more than divalent, 
ion exchange water was added and the water dispersion of 3% of concentration of a pigment derivative (I) was 
adjusted. This pigment derivative (I) contains a pigment derivative with two sulfonic groups 95%. 
[0107] (Adjustment of a watercolor pigment dispersing element) 1 10g of water dispersions and 50g of ion 
exchange water of C.I. pigment red 122 (450 ppm of metal ion contents more than divalent are contained) 20g 
and a pigment derivative (I) whose first [ an average of ] particle size is 90nm were mixed, aqueous ammonia was 
added so that pH of mixed liquor might be set to 9.0, and it distributed for about 7 hours using the paint shaker 
by having made zirconia beads into media, and the pigment dispersing element was obtained. Viscosity is high 
and the obtained watercolor pigment dispersing element caused the flocculation. Moreover, when the watercolor 
pigment dispersing element was diluted to 3 % of the weight of concentration and it was dropped at No.2 filter 
paper, the bleeding of a pigment derivative was accepted. 



[0104] 
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[0108] Aqueous ammonia was added so that 4g and 1 10g of ion exchange water might be mixed and pH of mixed 
liquor might be set to 9.0 in C.I. pigment red 122 (450 ppm of metal ion contents more than divalent are 
contained) 20g and the commercial color C.I. acid red 249 whose example of comparison 4 (Quinacridone system 
pigment) first [ an average of ] particle size is 90nm, and it distributed for about 5 hours using the paint shaker 
by having made zirconia beads into media, and the watercolor pigment dispersing element was obtained. 
Viscosity is high and the obtained watercolor pigment dispersing element caused the flocculation. Moreover, the 
bleeding of a color was accepted, when this watercolor pigment dispersing element was diluted to 3 % of the 
weight of concentration and it was dropped at No. 2 filter paper. 

[0109] In example of comparison 5 (Quinacridone system pigment) example 5, 55g of 3-% of the weight water 
dispersions of a pigment derivative (g) was changed into 15g, and also the watercolor pigment dispersing element 
was obtained by the example 5 and this actuation. 

[01 10] In example of comparison 6 (Quinacridone system pigment) example 5, 55g of 3-% of the weight water 
dispersions of a pigment derivative (g) was changed into 250g, and also the watercolor pigment dispersing 
element was obtained by the example 5 and this actuation. 
[0111] Example 10 (phthalocyanine pigment) 

(Manufacture of a pigment derivative (m)) C.I. pigment blue 15:3 The 200 sections were added below 20 degrees 
C 22% of the weight in the +98 % of the weight sulfuric-acid 400 of oleum 1 500 sections section. Next, after 
carrying out temperature up and agitating at 47 degrees C for 5 hours, it supplied to the iced water 3500 
section, and it was deposited. Precipitate was washed in the filtration and 5-% of the weight hydrochloric-acid 
6000 section, and the water paste 1520 section (at the time of desiccation 310 section) of the sulfonation object 
of a pigment was obtained. The n=1 (compound containing one sulfonic group) component ratio of the sulfonation 
object of this pigment was [ the remainder of the n=2 (compound containing two sulfonic groups) component 
ratio ] a non-substitution product 8% 90%. Next, triethanolamine is added so that pH of dispersion liquid may be 
set to 9.0 after carrying out the squirrel rally of the water paste of the sulfonation object of this pigment with ion 
exchange water and adjusting to a water dispersion 1% of the weight. Demineralization washing is carried out 
using the ultrafiltration machine (the "Sentra mate" by the Japanese pole company) equipped with the filtration 
membrane (cut off molecular weight 300000 by the Japanese pole company "the Sentra mate cassette"). The 
metal ion content more than divalent was condensed after setting the sum total content of 800 ppm to 480 ppm, 
chloride ion, and sulfate ion to 75000 to 84 ppm, and the water dispersion of 3 % of the weight of concentration 
of a pigment derivative (m) was obtained. 
Pigment derivative (m) 
[0112] 

[Formula 13] 




[01 13] (Adjustment of a watercolor pigment dispersing element) 70g of 3% water dispersions of C.I. pigment blue 
15:3 (500 ppm of metal ions more than divalent are contained) 20g and a pigment derivative (m) and 40g of ion 
exchange water whose first [ an average of] particle size is 80nm were mixed, triethanolamine was added so 
that pH of mixed liquor might be set to 9.0, and it distributed for about 7 hours using the paint shaker by having 
made zirconia beads into media, and the pigment dispersing element was obtained. 
[0114] The example 7 (phthalocyanine pigment) of a comparison 

4g and 1 10g of ion exchange water were mixed for C.I. pigment blue 15:3 (500 ppm of metal ion contents more 
than divalent are contained) 20g whose first [ an average of ] particle size is 80nm, and the commercial color C.I. 
direct blue 86, it distributed for about 5 hours using the paint shaker by having made zirconia beads into media, 
and the watercolor pigment dispersing element was obtained. Viscosity is high and the obtained watercolor 
pigment dispersing element caused the flocculation. Moreover, the bleeding of a color was accepted, when the 
pigment dispersing element was diluted to 3 % of the weight of concentration and it was dropped at No.2 filter 
paper. 

[0115] Example 11 (diketopyrrolopyrrole pigment) 

(Manufacture of a pigment derivative (n)) C.I. pigment red 264 The 200 sections were added below 20 degrees C 
in the oleum 1500 section 22% of the weight. Next, after carrying out temperature up and agitating at 70 degrees 
C for 5 hours, it supplied to the iced water 3500 section, and it was deposited. Precipitate was washed in the 



filtration and 5-% of the weight hydrochloric-acid 6000 section, and the water paste 1300 section (at the time of 
desiccation 235 section) of the sulfonation object of a pigment was obtained. The n=1 (compound containing one 
sulfonic group) component ratio of the sulfonation object of this pigment was [ the remainder of the n=2 
(compound containing two sulfonic groups) component ratio ] a non-substitution product 10% 85%. Next, carry 
out the squirrel rally of the water paste of the sulfonation object of this pigment with ion exchange water, and it 
adjusts to a water dispersion 1% of the weight. Demineralization washing is carried out using the ultrafiltration 
machine (the "Sentra mate" by the Japanese pole company) equipped with the filtration membrane (cut off 
molecular weight 300000 by the Japanese pole company "the Sentra mate cassette"). The metal ion content 
more than divalent was condensed after setting the sum total content of 500 ppm to 460 ppm, chloride ion, and 
sulfate ion to 67000 to 78 ppm, and the water dispersion of 3 % of the weight of concentration of a pigment 
derivative (n) was obtained. 
Pigment derivative (n) 



[01 17] (Adjustment of a watercolor pigment dispersing element) C.I. pigment red 264 (520 ppm of metal ions 
more than divalent are contained) 20g, 80g of 3% water dispersions of the above-mentioned pigment derivative 
(n), and 40g of ion exchange water whose first [ an average of] particle size is 100nm were mixed, aqueous 
ammonia was added so that pH of mixed liquor might be set to 9.0, and it distributed for about 7 hours using the 
paint shaker by having made zirconia beads into media, and the pigment dispersing element was obtained. ****. 
[0118] The example 8 (diketopyrrolopyrrole pigment) of a comparison 

The reaction condition of sulfonation was changed in the example 11 in 99 degrees C and 10 hours, and also the 
water paste of the sulfonation object of a pigment was obtained by the same actuation as an example 1 1. After 
carrying out demineralization washing of the water paste of the sulfonation object of this pigment by this 
actuation with the example 1 1 and setting the sum total content of 900 ppm to 650 ppm, chloride ion, and sulfate 
ion to 74000 to 80 ppm for the metal ion content more than divalent, ion exchange water was added and the 
water dispersion of 3 % of the weight of concentration of a pigment derivative (p) was adjusted. This pigment 
derivative (p) contains a pigment derivative with two sulfonic groups 95%. 

[01 19] (Adjustment of a watercolor pigment dispersing element) C.I. pigment red 264 (500 ppm of metal ion 
contents more than divalent are contained) 20g, 80g of 3-% of the weight water dispersions of the above- 
mentioned pigment derivative (p), and 40g of ion exchange water whose first [ an average of ] particle size is 
100nm were mixed, aqueous ammonia was added so that pH of mixed liquor might be set to 9.0, and it distributed 
for about 5 hours using the paint shaker by having made zirconia beads into media, and the watercolor pigment 
dispersing element was obtained. Viscosity is high and the obtained watercolor pigment dispersing element 
caused the flocculation. Moreover, the bleeding of a color was accepted, when the pigment dispersing element 
was diluted to 3 % of the weight of concentration and it was dropped at No.2 filter paper. 
[0120] Example 12 (Quinacridone system pigment) 

(Manufacture of a pigment derivative (r)) C.I. pigment violet 19 The 100 sections were added below 20 degrees C 
in the sulfuric-acid 1 000 section 98% of the weight. Next, after carrying out temperature up and agitating at 80 
degrees C for 2 hours, it supplied to iced water and it was deposited. The acetone washed [ filtration and ] 
precipitate, it dried and the sulfonation object 1 16 section of a pigment was obtained. The n=1 (compound 
containing one sulfonic group) component ratio of the sulfonation object of this pigment was [ the remainder of 
n= 2 (compound containing two sulfonic groups) ] a non-substitution product 16% 60%. In addition, the sum total 
content of 260 ppm, chloride ion, and sulfate ion of the metal ion content more than divalent [ of the sulfonation 
object of the obtained pigment ] was 51 ppm. The sulfonation object of this pigment does not have the counter 
ion of a sulfonic group, and it checked that it was the pigment derivative with which the sulfonic group separated 



[0121] (Adjustment of a watercolor pigment dispersing element) The triethanolamine water solution was added 
2% of the weight so that 1.36g and 85g of ion exchange water might be mixed and pH of mixed liquor might be set 
to 7.9 in C.I. pigment violet 19 (430 ppm of metal ions more than divalent are contained) 13.64g and the above- 
mentioned pigment derivative (r) whose first [ an average of ] particle size is 85nm, and it distributed for about 6 
hours using the paint shaker by having made zirconia beads into media, and the pigment dispersing element was 
obtained. The neutralization index of the sulfonic group of the pigment derivative in this watercolor pigment 
dispersing element (r) was 100%. When this pigment dispersing element was diluted to 3 % of the weight of 



[0116] 

[Formula 14] 




100%. 



concentration and it was dropped at No. 2 filter paper, the bleeding of a pigment derivative was not accepted. 
The assessment result of the pigment dispersing element obtained in each example was shown in a table 1. 
[0122] 
[A table 1] 
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[0123] After it taught the raw material of the presentation shown in nine to examples 13-21 and example of 
comparison 12 table 2 to the stirred tank and DISUPA performed stirring and mixing, it filtered with the 0.8- 
micrometer membrane filter, and the recording ink for ink jets was obtained. About the obtained recording ink for 
ink jets, particle size and viscosity were measured and preservation stability, regurgitation stability, a water 
resisting property, and blinding-proof nature were evaluated. A result is shown in a table 2. 
[0124] 



[A table 2] 
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[0125] 
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[0126] water-soluble-resin solution: — the styrene made from Johnson Polymer / acrylic water-soluble-resin 
water solution, the "JON krill J-62", and the "plaque eel GXL" by about 34% activatoranionic surfactant [ by 
Kao Corp. ] "Pelex 0 T-P" and about 70% [ of solid content ] antifungal agent:Zeneka Co. of solid content 
[0127] 

[Effect of the Invention] The watercolor pigment dispersing element of this invention uses the pigment derivative 
3-30 weight sections which have the pigment distributed and the affiliated and only sulfonic group as a 
dispersant to the pigment 100 weight section, and when the sulfonic group is carrying out salt formation with 
ammonia or an organic amine, the high distributed stability of a pigment is acquired. Moreover, by having set the 
metal ion content more than divalent [ in a watercolor pigment dispersing element ] to 500 ppm or less, by the 
high pigment density range, it was able to have low conductivity and high surface tension, and was able to 
consider as the watercolor pigment dispersing element excellent in distribution stability with the passage of time. 
Moreover, the lightfastness of that do not carry out blinding, but it is stabilized in that that this invention does 
not have - blot and a high-definition record image is obtained, desiccation of - recording ink, and a fixation rate 
are quick, - nozzle, or a recording ink distribution channel, and recording ink carries out the regurgitation, that 
the preservation stability of - recording ink is good, that - record concentration is high, and - print and a water 
resisting property were able to offer the recording ink for aquosity ink jets which fulfills demand characteristics, 
such as a good thing. 



[Translation done.] 
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LfrL. mwttf?a.ux*i%ALx<&m8i0)fflLmi<7)2m 

mtm±.<7)mMtfh^tz. 

[ 0 0 0 5 3 4y9~/3.*; bmmmmz&^x 

X § Tfc 9 , C:ixtcf#v^«a^co^@i>SSffl-fb-rs 
[00063 

[^* j »^Lj:d b-t-zmmi *%pm. g«« 
b-th. ^z^%m\t. 4 y? 7H y*mimm 
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z t ft a wt-*-* . 

[0007] 

*gf . vS^*r8if«88Stt 3-30 Mi&fc «t 

4MK«w0fflJWH'<0 2 tiff a±.ff)&m4 * V**m# 5 0 
0 p p mfelTT*) 0 . JJ2HfNi*<oe?aiIHC!8#L 

[0008] 

y-f ynyyvsR, ^y^^oyi, ^>hbnobu 
-a*, "oji^y*. ^'J/y*. -fJ'S'if*, f-sT-f 

yx^r s^ynv*. ^Wttrvsn. Mfervx. 

[0009] *SMH<OBBti* JJE<0«lWft»riWilB 

[ooio] xmioffiftnmftmz c . i . tr ^ y 

Tii, C.I. K^O* VY7)V- 15. 15:2. 1 
5:3. 15:4. 15:5. 15:6. 16, C. 

i. tr^yh^y-^7. 3 6^*S. 

[0 0 1 1 ] Y>JkWmt LTl±. C. I . b" 

^y^NM^ 7 M9, 4 2. C. I. \Z?*V\> 
1/7K122. 1 92, 202. 206. 207, 20 

9. c. i. tr/^yh^y^s^ 4 9ms. 
[00 1 2] -r y-f >vvs>mmmt lti±. c. 

I. C^yh-fin-10 9, 110. 17 3. C. 

i . t*^ y \-j[Wisb 1 mtfhz. 

[0013]^V-fyH'jy»(i:Lm C. I. 
e/^yMxn-139, 18 5. C. I. tV^y 
Wyy'6 6, 69. C. I. t^yM/ 7 K26 
0. C. I. V7*VY7Jiy>3&mi) :i fo&. 

iooi4i ^symy&mmtLxa. c. 1 . e 



^S^tLT(i. C. I. WyM,.yK254, 2 
55. 264. 272. C. I. 
1. 7 3f«§. 

[0 0 1 5] ^y-X-f sr/oy»i:LTIl C. 

I. hf^>h>fXO-l 2 0. 151. 154. 15 
6. 175. 180. 181. 194. C. I. b 
yh^yy'3 6. 60. 62. 72. C. I. b^* 
y y K 1 7 1 . 175. 176. 185. 208. 
C. I. b^OO-hA-fst-W h3 2. C. I. b^ 
yh7"77y2 5^^>S. 

[0016] WttrySiflt LTti. C . I . bj/ 
^yM^/Hl, 2. 3. 4. 5. 6. 7. 8. 9. 1 
0. 11. 12. 13. 14. 15. 16. 17. 1 
8. 20. 21. 22. 23. 31. 32. 37. 3 

8. 41. 95. 111. 112. 114. 119. 1 
36. 146. 147. 148. 150. 164. 17 

0. 184. 187. 188. 210. 21 2. 21 
3. 222. 223. 238. 245. 253. 25 
6. 258. 26 1. 266. 267. 268. 26 

9. c. I . wywuyxi, 2. 5. 6. 1 
3. 1 5. 16. 22. 24. 34. 38. 44. C. 

1. WyW^^7M3, 2 5. 4 4. 5 0. 

c. i. t/^yh^^yi, c. 1. b^yM 

IQ- 1. 2. 3. 5. 6. 10. 12. 13. 14. 
17. 49. 55. 60. 63. 65, 73. 74. 7 

5. 81, 83. 87. 90. 97. 98. 106. 1 
11. 113. 114. 116. 121. 124. 12 

6. 1 27. 130. 1 36. 1 52. 165. 16 

7. 170. 171. 172. 174. 176. 18 

8. C. I. t^yb7'^-2 5fm. 
[0017] m>TV3kWmt LTti, C.I. b^ 

VMxn-93. 94. 95. 128. 1 66. C. 
I. \Z7*yh*\>'l<' : J3 1 . C. I. VfX>hUv 
b'144. 166. 214. 220. 221. 242. 
248. 262. C. I. Wyb7'7'>y23. 4 
1. 4 2f fr'J>S. 

[00 is] ^juy&mmtLxiz. c. i. v?x 

Vh^yh'123. 149. 178. 179. 190. 
2 2 4. C. I. b^OtVWW *U-y h2 9. C 
I. t^yhy77?3 1, 3 2f* s J>5.^yyy 
ZkffimtLxltc. I. t/^ywyy'4 3, C. 
I . e^>M/7 h* 1 94. A-y h\y-y H 1 4^A*S> 

[ 0 0 1 9 M ^'rORWRi: LT(±. C.I. b*0< 
yb^-6 3, 73 0 1 5 : XWtfh&. tt4y=J 
■=C3kWmtLX^ C. I. WyhU»H88. 1 
8im&. ; J**-?~>'>J&m¥AbLXiZ. C. I. 
b^yhA-f^W h2 3. 37f#|,l>. 7y^5 
^-/y^SP^LTfi. C. I. t/^yb>fXD-9 
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9. 108. 123. 147. 193, 199. C. 
I. 89. inmtffoh. 

[0020] e^yxnvsifltLTii, c. i . b* 

^yH/»/K2 16, 226. C. I. b^yh^ 

i/yy'4 0. 5ig^'S>£. r^ryxnysiftt 

LTt4. C. I. t/^yM/7 H 1 68. C. I . b' 

7 7/<yxv>&mmtLxi,±. c. i. t-jjoo- 

Mxa-24. h-f :co-13p**&&. 
xny^lMiLtli, C. I. V?*yV7)V-6 
0. 64, A' 7 hy/1/-4^S. 

[0021] &mmft&mmt un4. c . i . vr* 
yh^y-y-i o. c. i. e^yf-fin-n 

7. 1 29. 150. 1 53. 1 77. 1 79. 25 
7. 2 7 1. C. I. t^yh^Uyj;59, 6 5. 
683P**$>&„ y>htaotro-;H»t):Ull 
C. I. WyM/7K254, 255. 264. 2 
7 2. C. I. WyWl/yy'7 1, 7 33?#£> 

[0022] *%Bflc7)*ttMf4^fi5ft(ct3{t^>Mf-(^ 
<7)f%- &i&g{4 . 1 0 0 0 — 5 n m**Sf £ L < . Mfc 
#£L<f41 5 0~5nmT'J>^. ^J; dSr&SOffl 

s y y^. y;Ky h s y y^^5t^x«ifg 
Lxwmnm&wmz'fi o. v ;n- $ y y?t 

^jgtt^jgffJS-fllli.. 7k?^T'3 0-6 5°C(CiaE$iJfflI 

[0023] *^ttOiMSJS(4. nmmfAcom&mmb 

tt<ji3~iofi*^ffiffl-rs. *m&nm®i&t 
tr(i. JS-fk-^-hy^A. JS-ft$y>>A, ®EK^-hy> 

14. *t8Si£kD0. 5~5M»fg. »^L<{40. 5- 



[0029] 3»S (3) 

[0030] 

[ft3] 



^'jcf - 1/ y ? y 3 — yi, , is? a b !✓ V 7 V rj X X/ 

tmzmm-z>zti>x'Zh. 
[0024] mi<r>*mmft%LW.*x'<?>ftmL : ?-®i 
<4. b- v-tmmLmftmtizxvmfeLtz^mftm 

Wl 0~1 5 0 nm. Ao2 5 0 n mJUiOffi^Krt 1 ** 
£&^-<7)lfifi%OT. X. 50nm<D50<150 
nrai>Ol 5 0nm<D9 9<4 0 0nm. #£L<<4 
1 5 0nm<D9 9<2 5 0nmt*S. T^ffitf&g 

i: w y ? ^'x v hmmmt Lx&m Lti 

[0025] *3MB»*«aJB4HfttM±. Bfik^/P* 
i: £»*-r&*:W{42:< , HataHHfcB&R 

mwx-fo ~> x hm*-®m&m tmmx-*>& h^zmm- 
hzt w^mx-fozz t zmms-h . ^yx>r 

SrVu>-^TOtC(4TfS ( 1 ) ~ ( 3 ) tzvrtm** 

tenwzh h i> <r>x\ x/m yms&^mmwm 
^ ( i ) 

[0026] 

[•ffci ] 




[0027] ^ ( 2) 

[0028] 

Ht2] 



H 



CHjCHjO 
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[0031] ^tynffimmmmtftirwm-nxji, 

Fllz*)\s*ymm£mA-?&lzi&. MiLtf. WrMzmk 

^t3mAZtlZ>ffl'&tfmjzlz*&J;dlzKmig&. K 
Ltcifi t> . xm* yitiM.i>zis^X±X (DmfAftTlzx 

)v^yfm^-^m j mx-thzti,mmx'h r ) , mm 

m&£V*Kmili:cofe&®tl.Xi%t>ti&. zcotz 

xm3z-?& ! mtfb&. mm. x/u^ym^^-r^ 
mmm& (x>u*y&mz 2mvxt^-t 
#t*. ) zmmLxmi*ftmw&Lx*®mAttfm 
t Ltzm. mi-TFT&mco^mizx *)*\,zmmLx\^x 
)\s*ymmz2m&L±.tt^&mmmmft£m£Lx t> 
=fc<^u mm>^mzmThmizx^ymm^mfA 
tmfctiwfti&tezmm t . x^ ymmz 2 mv± 
G-t&mmimftzmiLx i>&\\ x>i,*ym&t:2 
mvxttrr hwmwmmi. m-^>x^ymm^^t 
hwmmmmzn lt 2 om%ot, #4 l< j± 1 5 

fig%OTk-M>. 

[ 0 0 3 2 ] X, */u*>-igS^raf«^f«±, 

O^.;P*>-e«$:*-r?>i»^* J 6 0%liLh» #4t< 
t± 7 0 %J3LhT'fe 0 . 2 m&JL<r>x>v* y 

tmtt-r&mfAmmwi)^ o%ot. 04 l< « 1 5 

[0033] ^BJOX/l^yigg^^f^fttfT 

{zkv%^nhwm<7>mmx'hhw&. %-fxiv*y 
mmz-^-t&^-xfcti-ttiiz* 

[0034] *mfrxju* ymmttwmmmmz. 
*\mmttt&fttpx\ Ty*-*7j>t&i>L<i&imT$. 
yts&wm-h. x>u*ymmttmmmmmmm& 

ttffi.mlzTy*-TXliimTiyi,z£ *)imf$.LXi$ 

v^ti^u. m¥-M-m$t,z*wzTy*:-TXi&m 
T$yzmnLx&^xt>j:>,\ nmrsytLXiz. 
y^f^75y. hV*3-;\sT$y. ^yxf-zurs 
y N i;xf-;ur $ h- yif/i/7sy, rotors 
4 v rotors >\ >-'Totvwrs>-, t^ut 



yUTSv, MM vroyty-^TSv, -f yronv 

y-;i/7sy, N-w^'i^y-^sy, n, n 
-x'^f^-l, 3-y7S/7nA-y, N, N-S^'x 
f-/P- 1 . 3-y'7*y To/ty^r k*^W £>*U. . 

[0035] *¥tmz&^xxju*ymm&nmfmm 
Wxmzxv^x'ftm-h^t^ttztih. * 
h crKvmizfcmttiWzmm*^ L-ftm. lx v > a t t # 

c k * < jvpiz&fc-t h e ^^m^wmm^x-h 

[0036] *w&z&uxx)\s*ym&ttwmim 
&<r>mmm$. mm 1 0 osagststLT 3-3 osa 

*«<KT-r OT-lif 4 L < ^rv 4 fc, *^c7>*ttliP 
^•m«0ia^iil«(i: 1 0-3 oa»%##4 LV\ 
[0037] 2ts5gBJc07K1±S^IS:f*tctJV^. m®cr> 

Fe, Ba, Al, N i ^O20J3Lh«O^JB^ Jj" 

wm**y. %mM yi-y&mmm-t&zktiw 
^•stf^tc R^^iiflrs. ^i^ss, 4*ymm 

MA$tiT < $> •§» gjgcofi^'i^-r -i. ^ t am 

^•^2ffilSLh<7)^S-f^->'$r5 0 0ppmmT. X. 

<aflsni-f 3f yt mm * y<r>^mK *ttga«4M»c*+ 

1 OOppmfelT. »4L<«70ppmlilTfc-rS^ 
[0038] *fWH<0*tt«(H4Mftf«i, X;P*y^« 

75ytJ: , )pH*>'7~l 1. *?4L<ti. 8~1 0k 
»MJi^JR'f3j->S:-&4^v^S}*, M*4^{i^^ 
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[00393 #H*IgKffiffl-ri>flMi LT(i» ^ 
yh3Vf^3t-(i/7 Hf t';l4tS ) . tf-zt- 5 

S «y ?X j IP) , gs^'x -y h S/U ( ^'-^Xtt®? r 5/ 

cows, #5^t'-x, ^vprj^rt'-x, r^s^-t* 

-X, mttt'-X, Xf-^V-b'-XSrfflV^.It^-C'^ 
[0040] *» W<0*tt«fl4M»f«i . x;u* y&S 

at« i: x/n* yig»c*f-r s # * > ? -> f * yoi 

*1x#i«< iam®^i®*^*^Tt. # 

til l£@;L&^J:d(::t-&£fc#«U\ 
[0041] ^BJtcfcv^-c*ttM^mo*ffi3i^ 

J±. 6 0mN/mJ3Lh. Ml<li6 0~7 5mN/m 

mt%z. -awe, *ttjif4*si*{cvses'j^7i<tt^fi 

KtiU «®3fi*^*2 5~5 0mN/mi:(S<^'?. -TV 

?^x y bmmmimmijtm^s&mizmfezti 
*w*m*mmfrwimt . p h*<7-i o. 

GMXtf 6 0 0 u S/ c mJjTF. f*Jg# 4 . 0 m P a • 
s&T. *f^L.<(il. 0—4. OmPa • st'*5. 

[0042] *&BMv>*imm4ffi.mz. ■< >? •? 
vmrnmi oommmwzo. 5~io*sg&, 

[0043] *&W(DJ it*, -y hffllEUvgKii. m 

Lxit, 7mtiE®ffib*.fffl,&mmzjzmx-*. zti? 
[0044] *ft&m&^<7>ttm(m±. s£f§fl^# 



feLtzfcftWL&fflmcoy-ty&m^ 0-3 0 0 nm, 
O 5 0 0 n ml-XhcOffl^S^^^m^ 3MM%a 
T, $ fc(Ctt 3 P*&ttg#5 0-2 OOnm. *^5 0 0 

[0045] ^tt^fli^^{±*^-«ittffliii(i:, -r 

>-'x-y hffl!5»?Rl OOfiSSP^^O. 0 5-5S* 
». $^lc{i0. l-3«4^*ix-CV^-Ci>J;^„ 
[0046] #3£Hflc7M y;y'i - y hfflteii?g(c{i, ^ 

[0047] T^^tt^MvSttJWi: HhSSSS 

T^^^^i^vx/^yeig. >?r;Wf^ 

^^^xf-i^yT/^/ur'J-;Ux— r/HSKigJfi. ^7 

l^yr^df/Hi^Kxx^tg, fV-tn—frXlsj h 
BiflfiftXX # U xxf y -fe o-;PJlM 

[0048] ?M 5j">"t4#®«ttS'Jt LTIi. *'J ^ 

^f/l^T 'J -yl^x— f;l^ % U ^ yxf y^-df yrn 
euy/D7^3dfj7- v/ut'^igM&xx^ 

^U^-^^xf-pyy^t'^yBWIKKxx-f;^, 
y yif p ^ y )V f h -;HiSxxf;k ^ 'J -fc 
•J vBiBSKx^.^. # y ^xfw yfiixxf 

^'Jt^i/xfi/yr/wrsy, y-yfg^. ^ 

[0049] i]ttv&RW(&m\h LTli. T^yl- 
rs^JS, ^48ir> ; E:X'>AJg N r;^;Hfy^"x^ 

[0050] Sf^lHiRgffini: ttli. T9 »Jl>JM< 

yxx^yUBB. *?§tt^yrs HttfjB^w^T* 

[0051] *mi<?>M£fflmmtet$iiXf4 

•y hfflte^?g«i, *mm*t,zm®. wmmm&s.v 

iXmizm t xAi&mmzomomtmiz x k> mi&z ti 
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Mi4 y MBffili$04 9-9 5Mi%c^B 

T-fflv>4>itl>. 

[0052] 3|s»^ttiV^T*tt«SflfcJ4*i:«Sl^r8B 

tc^mmmx'h o . 4 y^'x y Lr<oy 

£L<«:2~25 SiKOttffl-CJflV ^6*14 . 
[00533 *tt?^Jt LTUt. xfl/y/'J 3-;K 
yxf l/y/ij3-;k rntl^y/!)n-;K 1. 3 

— /k i^rafcfP>-^'J3— /K ^h^T/i^— /k 

3-;R//f^x-f;K h yxfi/y/'j 3-/1^ 
yy^-;px— - fyk xfi/y/yn- ;«yxf^x- 
■r;k 1. 2 -^-tf-i'i'';*— ;k N-^f-;l/-2-e 

□ 'Jt^y, 2, 4. 6-^fyf-y^-/K fh57 
ivyyiVTiva— /k 4-y h^f>—4^f-;^y^y 

fewaa. y:?y-/k x^y-;K '(yrne^r^ 

[0054] *3£BJIc7H vx •/ t-ffliaiiiSWi, & 

immcmmim<&n£d zttmn 

<^-htz#>immzt\iz.$>z & . mmmt vx 
a. fc&iWlX'M^Ltzism-uyyv a-ju^yy^- 

iVx.—^r)Vmv>7 U 3— /Wx— t-;k r^l^v/'J 3 
^ U xfl/ >J 3— /t^ y =y »J /wx— -fyk 

?'\7mi-h>ji?j*ms:m^&zbtfX'Z&. zttt> 
it. mm<7>o^-5nm%. $f£L<i*o. i~5«* 
%wmcm»t>ti&. immi±±3&&ms.x'+ft%&j 
zftzvit^kW^te*-. mktt (.to 

[0055] mmmt. imm^com^mm^m^^m 

y- i -jj-^mm h\ i^'v^ tu^'yf-pj-y- 1 -3j-# 
imf. l, 2-^yx-f yf-rvuy-3-3fy. i 
-<yx>( yf7/y >- 3 -^-ycor s ytswifiv* 
£>ix&. in^ti. SMKS+KO. 0 5-1. 011% 

[0056] hMlt. 1£lffift<7>&M>l * >m 

T<o^»tt^wai#^i»±-rstoT'$>'), xfu 



l/yy'7S yf h57-bf -f yfTis y Y^JTV^— 
<^AJg. If l/yy'7$ yf H 7 7-fef -( •v'PTi' v H 

0. 0 0 5-0. 5fii%<7>eBT'fflV^ft 

[0057] ien?g<7)p H^iiL. fBiifgc^ 
7$y, UNifi. ry^xr^pHiffl^pj, 'jy 

i>X'ZZ>. 

[0058] *WR<r>4 >7 S^'x y h JBSftHRtt, Wft 
UC<4. fan-, -tf-^MSJK **3^-fif-. ^~ 

[0059] msztifzimmt. wRcomtttm 

IZ. ?L@0. 6 5//mJaT<?>7-f;^-. $^C«47L@ 
0 . 4 5 At mOT^ 7 < -{/ZX+ftF&t h Zttf 

W£ 74 )v?-FmzifctL-h&t> J *mi l z± sras 

Z'noZbi>X'%. ztiizx*). 7 i)V?-^Mz&V 
S§ISA0^=5r< 7 <rl>?-3mZ'Jr*<X'Z 

[0060] smm.it. i&mmeyttiziji&fiK & 

JSO. 8-1 5 cps (2 5*C) <DMftbLxmm-2> 
ZbUmtL^. mM&Jllt. 2 5 — 73dyn/em 

*«7-l oco^r^utt^jffALv^. 

[0061] *^0*1xP^S(*(i, i^'x y 

sr^L. y X)vx-<nmm * wm<. &mz*>te 0 

Jt^.TW3tmc:S*iT^i.. Zcotzib. *7 4 MZ&W 
?\ tyA-yy/, vn'-3-h#^co^-»-c*5- 

itmmt vxj&m%ftmx-mmx-*&. ne>\z* * 

[0062] 

+cox;U*yB!»*UliT'$>^-fk-^l ( n = 1 ) <7)f&ft 
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Jg» *>J:tPf y?>-'xy hfflgE8»Ott& teg. 

[0063] ( 1 ) ||»l^tt+<0.*;U*>M£ 1 
ttUtSm ( n = 1 ) tfH&JttfcfflBg 

iro«tt««Et=»»S*. »HPLC (HPLCI 
*5A : B*«!CrestpakC 1 8S) £fflV^ 
T#SltLS!l5gLfc. 

coo64] ( 2 ) 2fiiiib7)&Ji4 * yacoai^ 
s#k xxmmtt&ftz&m l , &&&& 

[0 0 6 5] (3) wm4*>*.kvm4*>m<rm 

7a-?b7*77M%gM (D I ONEXIS201 0 
i ) , (D IONEXtSI onPacAS4 

[0066] (4)IP^W&@ 

=FSmm (TEM) tcioTS^LT^gSr^fc. 
[0 0 6 7] (5)#i5cft@ 

U— f-IUSf^coaS^ff- ( BfiH£*tM r-?4 7n 
h^ y^UPAj ) SrfflWCSlJgU D50, D99J 

[0068] ( 6 ) teg 

^*«^«a»seft*W- (Oj-fg^ttSS rvM-i 

aj ) , *mmm®a±.iz^xteBmfii!m&m^x 

[0 0 6 9] i7)$m&J} 

mm&hst (WbxmGRm tcbvp-zj ) x-2 
5°a,zt3if&$m&Ji£m%. viz. 

[0 0 7 0] ( 8 ) fK*Sj£Sl5g 

&m&m (hor i BAais ros-i 2 j ) zm^x 

[007 1 ] (9 ) pH-m%. 

PHJ (DKKtt^ UOL-50J ) £ 

JBVVC 2 5°C\,ZH»h p H zmfeLti. 
[0072] (10) fltf££Sg1x 

iftfc X 0 . 5cps*ITM#)W 

JiXT'^tJt. y^ioc -y hfl§fieii?8rC(±. 5 0°CT 
3 * M ftft&attStt cfct/teg<^k*^##££1x£ 



f^ffflf U: ( O : feSO^-ft 1 5 n m*p*-?«iScO^-ft 
0 . 2 c p s&ffi, X : fi[Sc7)^kl 5 nmtJLh^ Jtti 
fifSO^-ftO. 2c P sULh) . 

[0073] (id ms®. 

5 0ml OWt* >J a-»fc*ttilH4Mft** 3 0 
mlM. JLT^OHggStt^fg 1 ). 3#f£0?S<7)# 
JBTSiSttfcffHBLfc (© : ifi^fflf*. O : rS^X? 'J 
jLHfrtffifc^U A : OSrasS 3 mm 

*«, X : m<£WlZ h 0 jgjgffi § 3 m m JjLh ) . 
[0074] (12) -fcf-^ft 

Q^SUtSia (B^ttS r Ze ta PALSj He 

(13) RtaJSeSEtt 

4 i-'x y hfflfSli^Sr-f i^'x yh7»y?- 
( X7V yttiS r HG— 5 1 30 j ) MJ y^'lC 

Btf>T „ ^iiiffi ( -tf n -y ? xttSS r K j ) fcEp^S-ff 
V\ ttffi^-txSrffWL^. (O : SXMfrb 1 2 0# 

mL&feizmm.titf-h. a = g^ata 1 2 o#jai*rc 
qtajL^v>) . 

[0075] (14) Ifefett 

(13) Tit^^Ep^^. LtzcD-h^X-m 

*). eptmw&itzgmx'mmLK <o : * v*<nm 
*>'ia^^iis) . 

[0 0 7 6] (15) if!i!S£ 914 

(13) t mfflz LX qmHZ~T Vy?cr>*^-y 7&ft 

t?t (O : JX)V<F>&m* x : yXy^aiSS 
0*0) . 

[0077] (16) omhit 

4 V? i^'x -y hfflie«ifS$:-f ^*x 7b7'J V?- 

(xryyttfi r pm- 7 5 0 c j ) h u «y i^'tc 

B#>t\ ^Jl^ (-fe'O-y^Xtti? r 4 0 2 4 j ) ICMS 
BBSBlc i O^C^^ X 1 0 P-C-En*5r«v^. y^fc07 

xif- u vrmim-m Ltz . to:7xf-'j 

[oo78] nsfifiaj 1 ( ^yx-f 5 yy-D v jgam > 
mmmmtb < a > ^sit) 4*>?m*2 0 ogptc* 
i?-ft^hy-7A8. ons$r?§»$^, 4-rsy^Hf 

>x;^yg?i7. 3g52rjD^./i. C#LtcigigK5 0S5 
2r^!)uL s 0*CJaT^ait?t. »:(C, Wltb'J'? 
A7. 2^S--f^>-3c^7K2 0gP(C^$-ti-TS:jE^tc 

Tkl OOOSP^ykK-fC^hU^Al 0. 4gP$rSftf$ 

S*V— A-2 3 . 3gP$-^ 
jDLfc. ;ilC8 511%SH2 5. 5gP^^jDL. ± 



!(9) 002-24 1638 (P2002-24 1 638A) 



mft^fc^-Xh 2 1 0S5 (SB*8#4 21$) & 

t=. wmmmte<r>*^-*hZ4 *y&mccv x?v 

J**T4 ?)VA y?X h V-XtiM r Spectra/ 
P o r j ^-H^S 12000-14000) £JB 

ii&iftfr l . 2 mvi±.<r> &m -i * ytt&z ssopp 

raK620ppm, mkMA^ytW^^y<n^ 
#3TS£ 5 0 ppm*>t 1 0 p pmt L*. ifcfc. ±12 



'HNIHOHjCHjChOjS 




9. otu sMttiimfoZFrn. 4*y&m*x'* 
a, mkLwmwmw (a) 

(a)4>c0n=l (X/P*y&g£ lffl**^-*^ 

«) jfca-Jtti 1 0 o%x-h->tz. wmvmw ( a ) 

[0079] 
[fl:4] 




[0080] < *wmmtiwmsi > 

85nmtMC. I. 0 ( 2ffl5 

J3Lttf>&K>f *V^m.* 3 2 0 p p m&frt* ) 2 0 
g . ffiftfl!** ( a ) £ 1 . 6 gfc itM 1 
1 0 s *r?Jt-£U S^jR<0p H#9 . 0 C^Si 3 (c h 

[oo8i] mmm2 (oxj s y^/uyjmm ) 

(8Rft»*flc (b) <7)SB£) c. I. t^yh^fXD 
-18 0 5 0gff£9 5*fi%giEBS7 5 0gff{;:l 0°cm 
TTSs&QL*:. iKK. 1 5-CT'2^«#L3t 

U mWT)X)V^y^<r)^-x h 2 9 

4ss dan* 5 3 so ^wm<r>x/^>im 



<r> n = l ( x;u* yig*£ l «ff-*-4te-&ft ) fi&ftitti 
90%. n = 2 (x;W*yK££2OT^£-fl:^i) j£ 

ikn^-XbUXyimfcXVX^V-LX IMS. 

%*ttf&miztm l . tpusm ( a 2M?-;i4tg r * y h 

7*4 h*-b-yhj ^1^13 00000) SrtfS*.*: 
HBWSMS (B#;K-/PttS8 r*yb?X-( hj ) 

^xmmmL. 2«£Lh«)AK-f :*y-£*a£ 8 6 0 
ppmK8 1 oppm, ^AWftiJ ^y twtk-i ^y<n 

^■ff-S-^riS: 6 0 0 0 0 p p m«>t8 0 p p m t Lfc. 

i 0 h y x* y-;UT s y^££j£$-£g!Pl^fls 
( b ) W«flE3«a%<0*4MK«&IIWLfc. 

8i£H&gtt ( b ) 
[0082] 
[-ft 5] 



9 



[0083] ( *mmft%t.fc<Dmm ) T^-aaaa** 

80nmT*&SC. I. h'^yb-flD-lSO (2 
tttLhtfO^JS'f Jty^iSr 4 0 0 p p m-^fl-TS ) 2 

o g . nmwmmmfr ( b > co*3M5 3 g^itf 

4;*y35&*5 9g£^U ?Il^OpHa>'9. 0(C 
t'-XZX'r-iTt LXU y h^x-^-SrfflV>T*«J 
[0 084] HSSCT3 (^X^S^/ny«W) 

c >*>«») ^MfifliKfewtr-fehr-fc 

y Xj 5 yV—A> 2 3.3 SJfc^ *T 3-tKo 
dfv'-N- ( 2-^^-V- 5 -OX-f S^VU-;U) 
-2-t7h7SKmyH(33. 8«)fllfflLfc 



Xh^rft^. 
ffi»9»Mfc ( c ) 
[0085] 

ute] 



H0.S 




[0086] gmOftM 1 1 ra«<0lW«gfc»ljM^*ff 

2ma±(7)^m^ ^y-t^s.^ e s 0 p p m*^ 6 1 0 



<t 0) J02-241638 (P2002-241 638A) 



ppmt Ltdk. «6*U HfH&gft ( c ) c 
OWHBW* (c)^n=l ( >-g® £ 1 flte 

S<ft£ft) JfcfrJttel 0 0%T'$>o^. 
(ffl^*tt#ittttf)lig) 9 Onmt* 

sc. i. tr^yhWKi 71 ( 2mvik<r>&m,-4 
3 8 o P P m-s-^prs ) 20g. mwm 

Wic) 4 gii J: 1^^2:81*1 lOg^S^L. il 
ismn p h 9 . o fcfr s «fc 3 ter y ^ ^r*$:^jn 

U ^>3i7t'- X^-Xt* Tt LXU >bisx— 

[0087] mm4 «yx>i s r/oyiM) 
(gwi&gtt ( d ) cr>w&) aatW2fc*swcc. i . 

t^yb^fin-i80t:MTC. i. tjJOo-b 



[0 0 89] (*eMW4Mftfl«0S«). W-J«ft€fc&» 
85 nmt'J)l>C. I. 5 (2 

«ULhcO^JS-< ^-y^»2- 4 1 0 p p m^-rs ) 2 
0g. (d) 3. SgtUl/^V^St*! 

1 0 g L . ^?Sc7) P H**9 . 0 tcfc* J: 3 

[0090] jukot i ( ^yx4 s r/o y&mm ) 

¥^J— 8 0 n mX'fo SC. I . b^y. yh'fx 
D-15 1 ( 2«£LtO&M'f *^^TS£ 2 7 0 p p 
n^TTS) 20g, Tp!Rc0^4C. I . Tis-v K^X 
o-2 S^gfcitM^V^d&'Kl 1 0g££I"£U 
?g-£?£tf)pH#9. otc^sidtcr^^T*^^ 

6nfc*«uwwMft**aa 3 lno. 2 

[0091] {^yX4 S^/ov^im) 

<®BM»tt (e) «D1K3§) C. I. f^yMxn 
-18 0 5 0gP£9 5MS%fiEB?7 5 OgPfcl O'CJii 

"PcaaraLfc. &&i*it2o°cx'2&ft§iim 

«*T«fe» Lmicox/l-Xyimn^-X b 
JSTSSiSW 2 i: RfcOlRi'WafcfTV % 2 {ifcJUKO&Jg'f 
*yMi?:760ppm3!)^580ppm, JS-ffcft-f 
yfytmm^ JfV^fh^^aSr 64000ppmH 

mMmitmmmz£*)bvm>s ->ut 
zitmmm ( e > <oii«3*a%co*^fljcfg&i)fs 



4 id- l 7 5 L^(8KiHM^12 h PIMf^tc J: 9 
BUSfox^* y-ifflts&'&fz . i <r>MrA<7>X)\,-fc y\\M* 
<D n = 1 ( X/U* >SaSr 1 jffTtS-fbl^ft ) J&frJtJi 
85%. n = 2 (X^*^B?S£2W^Sfl:^ft) fi£ 

^•Jttii 2%. mwmwwifax'&iti. UTmmm2 

lJ:690ppmH540ppm, tg-ftft-f JtixfclS 
g?-"f ^-y^fh^-^raS: 8 0 0 0 0 p p mfrb 6 0 p p 
rat Lfc«. <8»U S»W®gtt ( d ) 

mmmmtb ( d > 

[0088] 
[•ft 7] 



OjH 



L-fc. .I^Mg^fl: ( e ) <pcr>n= 1 

2»:JLL£^S^ftT-&o*:. 
SC. I. Wyh-fxo-180 (20J^Lh^JS 

-f^->-ir*i^4ooppm^-§-^-rs) 20s. mm 

BHM* (e ) l. 8gfci^3j-y35m7Ki I0g£il 
M&m<Oplitf9. O^&SiotcMJx?/- 
/l/7*$>'£8s!raU y';P3x7h'-X5^f-f7tLT 

[0092] HM095 (3^-? 'J KfjRIWl) 

(KH»*ft ( g ) <oS!!3£) c.i. vrx y b*<t * 

\s vb\9 2 0 0gSS:9 8«a%^2 0 0 0gP(C2 
0 "CUlTT^iD L tz . act. #^L8 0°Ct'2. 5B^S 

^S*T-gt?f Lffl^cox;^>--(k^<7)*^.— X M 52 

osb (ie^3 1 osc) z<vmm<7)x>u*y-ik 

lff)n=l ( >-Ka& 1 ffl-^Wft-fl^* ) fi£^- 
Jt(i9 5%. n = 2 (^*>-ittS21*tt4^ 
ft) fi?^Jtti4%. H»»4*aH«*T»ofc. mz. Z 

(r>mn^>xju^y^m^>^-x b ^yimfcx-v 
x7>j-LX8mm%*ftffi&izimL. *mm (x*> 

9 b?£.J<T-i Jf)V4 yyxbV—X%m r Sp e c t 
r a/P o r j -ftM-ft^M. 12000-14000) & 

m^xw&mftL. 2ffi&±<7>&m'i*yttm.Z9 5 

0ppm*>^6 7 0ppm v tg-fLft-f *ybW&4 *y 
^H-t-WMS: 7 6 0 0 0 p p m^A, 3 0 p p m t Ltz 

t^. -f *>$m#.zmm,m®®m# ( g) <^auK3a 




(& 1) )02-241638 (P2002-241638A) 



wmmmw ( s > 

[00 93] 
Ut8] 




-SO,H 



[0094] ( *.&mmm. &<7)im > ^-<mm i 

9 0 n mt'$>S C.I. >Y\yyY\22 ( 2[ffi 

tLL^&S^ ^>-#*-fi5r 3 8 0 p p m ^*qfir*T & ) 2 

o g . ±s&>mmsm < § > 5 5 g** i v 

J. 0 




■i*>3m*6 0g$:m.&L. a£ffi«>pH£t9. Ofc 
^r-fTi: LT^y^x-#-£fflVvc*<j7t$faft 
[0095] HJ£fiaj6 f Hy3M») 

(amstwic ( h ) <r>mm) mtm^tm^tu^miL 
tzmmmw < g > ottMAi og^. >r 2 

«e*u mfmm < h > 1 8»*»fc. 

fflW^S* ( h ) 
[0096] 



SO,(CH,CH,OH),NH* 



[0097] (*&mwmfomsm) wh-vmw 

8 5nmTc5SC. I. \Z7*V\>>M jfUy M 9 
<2M£LhO&K>f:t>'£4 30ppm-£-3rr.2>) 2 0 
g. (h) 1. 8gfcJ:tM*y£8S7i<l 1 

0g£?i£U pH# 9. omioCh'J 

Tfc LT^f > ^x-#-£fflUTi&7B$ig#tfcUk 

HJtffl 7 (WJF >«f4 ) 
(«fi»WW* ( i ) <^»i) SWt«5t:tJV^TC. I. 
WybAM^i/7M9^c. i. 

H 1 2 2^^ML^fi!!«iSISfiCT5 fclHI^O^^WWc 

fflftcOXJls-fc >lWfacO n = 1 ( >-g?££ 1 {f^TT 
Sfc^Hl) JfcftJtli90%. n = 2 (X/t-*>-B?g£2 

«rr*ft**) j&frjt«3%. sotiiiamftT^o 

<o2ma±.co^m^i xy&mM.t: 8 5 0 p pm^f, 7 4 
oppm. wcmMtyt^m^^y^m^^m^i 

3000ppm*>4>50ppmtL7tf*, -< ^VSSJ&'k 
( i ) ^itJ£3fi»%<0*#*CiBt£ 

B¥B9!*flc ( i ) 
[00 98] 
Hfcl 0] 



--S0.H 




[0099] ( immwmtenw^ ) T^-acss** 

9 0 nmX'hhC. I . t?;7\X > h V ••/ H 1 2 2 ( 2{ffli 
fcUK^JK-f 4 5 0 p p m-g-^-f & ) 2 0 gtcM 
( i ) ?>*#i*i8 1 1 0 gfcitPT ^3c8l* 
5 0g£iI-&U iM£-*&0pHrt<9. Ofcl^ftidfcT 

[oioo] msfiajs y hv»h») 
(Wmvmte ( j ) oSBt) c. i. WyH/»)« 

202 2 0 0gB£9 8M%K®?2 0 0 0g|tt;:2 0'C 
OTmonLfc. iKfc, #iSL8 0X:-j:'2. 5«Rltttt 

yim^co n = 1 ( ^./^ >-g?a£ 1 {1 
2>it&®) mtm±S5%, n = 2 (-X/P*>B? 
«£2ffl*tf?-*<n:-&»> J31 0%. »9tta*H»ttT!' 

^WrAcox^yit^^^—xh^ 
4*y-$im*x-vx7 u-t-c 1 a»%<o*^fi5c?g^p 

h j ftWtt=?&3 ooooo) imt^m^Tm < a 

u 2ma±co^m^ ^y^m.* eiop pm*>t 5 

20p P m. ttHhft-fjrykflBft-f^-^^W**** 
8 0 0 0 0 PPmH 6 0 p pmfc Ltz. ±IBT 

««Lfc8BS»w«c*sitt« 1 1 mmmzx k> b yx* 
s-)\sT$ytz&kj&zitmmmmi* ( j ) <ostg3* 

ffifl»N»Mc ( J ) 
[0101] 
[•ftl 1] 



(*L2) J02-24 1638 (P2002-24 1 638A) 




--SOjtCHaCHjOajjNH* 



[0102] (*Mft#fi*tt<D!Sg) YiS-imm* 
8 5nmTS>SC. I. t^yM^l/7M9 

(2WULL<0£«^y£4 3 0ppm-&^r-t&) 2 0 
g, ±ie*>SSflfS8W* ( J ) 6D*#fti88 5 gfeilXW 
tfy-BSJ&'MOg U ?g-&*£cDpH#9. 0K& 
S <t 9 tc h 'J x* ;-)VT 5 >-5r» t T»SCT 5 t fsj 

[0103] y vy&mm) 

mmmmtb (k) <r>wm.) c. i. wyM^^n 

20 6 2 0 0gP$r9 8M4%BS[S2 0 0 0gPfc2 0*C 
OTT'SsflD t . <MZ , 1 7 5 -CT- 5 MmHttf Lfc 

a#Li^)x^* yim<7)*i-x h 2 o 5 osu <$g 

CI .. o 




*gn$3 2ogB) s-m:, z<7)mm<7)z.)my<tm#<on 
= i <x^*^®?s£ lmirr&'ft-s*) j£#Jt«8 

5%. n=2 <X/P*yS!g£2m*^6ttl=!*) Jfc 
#itli 1 4 % . « 0 liSiamfr-C'S) o . J^THife0iJ8 

5:87 0ppm3&^7 9 0ppm. ttHMfc-f 

4 *><7>&s\r& : g%& 8 0 0 0 0 p p mi^ 6 0 p p m 

mmam < k > 

[0 104] 
[«12] 



-SOjtCHjCHtOHJjNH* 



--S0,(CH,CH,0H),NH 4 



[0105] (*ttHH^tt^>ws) ^^Mmwfi 

80nmt'WC. I. t/>yM/7 K206 ( 2<ffi 
ULh^JR^5ryS-4 6 0ppm#Wr.|.) 20g,i 

ewwrmw* ( k > ^*#ij»gt 7 0 s a x im * y^. 

tCh'jx^y-;l.r5>2r^jDL, ^rJ^Tt'-XS: 
^x-f LT^ Vb>-x-*-5rfflV^T*!j7^ra^- 

[0106] itsK^J3 ( y h y&mm 
(wmwmfc ( 1 ) tf>sm) nitfifisfcfcvvcx/i^y 

^J5 tPi«io^tc<k *)mm<7)xji'*yfcmcD7i<.'<-x 
bZ'&tz. z<r)m®<r>A>u*yim<7)*'<-xh£mm 
mstrnmrnz* ommm^L. 2ma±^m-( *y 

-^•^T*5r 9 2 0 p p m#>£> 6 3 0 p p m „ WkM4 
tmtf *ye>%W&^m$: 6 4 0 0 0 p p m*>£> 3 0 

p p m t umsl 4 *y*m*zmm tmmmmft 
( i > <3«*3#<o*4HBfl*£WBUfc. znsmtm 

< 1 ) ttx;P*>'BafiS:2ffl»o|im»K»«s«r9 5% 

isii. 



[0107] (*mm#fist.i*<r>ffi&) ^-<m&& 

9 0nmT*$>l>C. I . VfXyhUy V 1 2 2 ( 2fll 
J2LhO£K>f :* V-^*S?r 4 5 0 p p m*Tf4 ) 2 0 
«, Mffllttfle ( l ) o*fl«l l OgfciW^y 
3e8l7k5 0g£ii-£U »&«OpH#9. Otc&SJ: 

u^jLU-isayZmzLtz. X. *tt8#HHft*£a 

«3ma%icf^LNo. 2Fm^mrLtztz?>. m 
[0108] imM4 y vy&mn) t^-* 

ig^9 0nmT'WC. I. ^ M^y F 1 2 2 

( 2ffiia±W^S>f :* ^-g^fiS: 4 5 0 p p m#£-f 
-I. ) 2 0 g . TPIKO^C . I . 7y7Kl/7H249 
£4 g*5«fctM 1 10«£»£U S^«« 

ph^'9. Oiz&hi. ?izry*:-T*£mul; S J)V 

3-7h'-X^f-f7k LXU yhisx-A-£m 



(tL3) 102-241638 (P2002-24 1 638A) 



[01093 Jt^P«J5 y H^Xam) 

KSVvcSWfflWWfc ( g ) <0 3S4%*#flX?£5 5gJ 

1 5 g caas Ltemammm 5 1 r«^c i *)*&m® 
[0110] imme y f^shs) 5SM^J5 
250 gfcsoB Lfefl&i4Wt«5 fcraawftci 9*«sib 

[0111] satffli 0 (7^oi/7-ylSfl) 

(m) COWm) C.I. 
15:3 2O0g|5$r2 2M%$&®SSBil 5 0 02B+ 
9 8M*%«S?4 0 0gB£2 OrOTT'^JPL^. 
fc. #SL4 7*CT5llfraJt#L^, **3 5 0 035 
tcaXUWtiiS**:. 5«4%JSK6 0 

0 OS-C^tl^x;^ WW&KO*^.-* M 52 

oss («&m*3 1 osb) zmwrnoAtKiHyit 

Jtte9 0%. n=2 < Xrt^yKSfc 2 

commcriXiv* y^mcr>^-x y*m*.x- y 
x 5 y - lt 1 nm%*wmizwm Lt&wtmo P 

H#9. ot&iidfchyx^y— ji/TSffcaau 

u ram < H*.-K-^a« hlvyj** h**7 

h j #B4H^fi3 0 0 0 0 0) Srfiti.^RS?l-rj§SI ( B 
U 2«J3Lh<0A«-f ^>-^a$:8 0 0ppmH4 

80ppm, mtm *ytmt4 xyo&^rs^mz 

750 0 0 P pmK84ppmtU l :i. igiHiLWft 
f&gft: (m) <0«*3S*K*>*#»**«'fc. 

wmmmt* <m) 

[0 112] 
[-flil 3] 




[0117] (TkttTO^U^PS) 



[0113] (*im®-ft&iftcDim) w-as»as*« 

8 0nmT'S>3C. I . tf;50< >" hTVP- 1 5 : 3 ( 2 

ma±.<7>&m<i *y& 5 0 0 p p m-^-r s ) 2 0 g . 

ffiftftgfe (m) <r>3%*ftimi0zi5ZiV4*i^ii 
JS*4 0g$rig-^L. il-^?g<0pH*<9. OtC&Sio 
tchyx^y-;PT5>-5:as!lDL. HiVa-TV-XZ 

[0 114]H3ttW7 C^oW-yjRglS) 

5^836*8 0 n mtfe h C . I . y h 

-15:3 ( 2»Xh<0^JR^f ;* >"§-3rS£ 5 0 0 p p 
m^-TS )20g, HJJlKOSmC . I . ?4 N7 
;^-8 6S:4gt3J:^^y3em*l lOgSr^L. 

X. afH4Mft**»K3S»?g«c«3RUNo. 

2 rat^ST Ltz t - ^smcT)^ y - K#!ga6 . 

[0115] »fe0ij 11 ( ^ h fcfontfn-y^S 

(8BBSI*fr (n) ofgJt) C. I. f^yhi/yh' 
2 64 2 0 0gCS:2 2MS%^®ei!l 5 0 0gCC2 

o'axrx-muLK* mz. m-^Li oxix-smmm 

Ltdk. **3 5 0 OfflfcSULWStiStffc. ifclS^Sr 
5ft»%^6 0 0 0gET«L^OX^V 
-(t^O^-X M 3 0 OgP (S£*|l$2 3 5gP) 

l«*#r*fl:^«J) fi£#Jtti8 5%. n=2 (X/^ 

2 »&*-r •s-fc-^ ) j£#Jtii 1 o %. a o «i 
mmmwx'h^tz. mz. z <r>wmv>*iv* >nanm^ 

i-X h £ 4 :* ^3cSI*T' y x 7 y - LX 1 MMXKft 

b^-fe y b j 300000) ^^Gs^r 

mffift L , 2 WJiLh<^^JS-f ^ ^-ir^rfiSr 5 0 0 p p m 

H460ppm, mmj*yt%im*ycr>&§irk 

Wfi£6 7 00 0ppm*^78ppmi:L7tf^ ll^ 
LifflWR^f*: ( n ) OSUg 3 
Sf-H^®* ( n ) 

[0116] 

[<ffcl4] 



SOjH 



lOOnmtMC I . WyM/yK264 (2 




(*14))02-24 1 638 (P2002-24 1 63 8A) 



{lliLh^S'f^>'S:5 20ppm#fl-ri,) 20g. 

±M<?>wmmmw < n > <03%*#ii*?68 o stsxv^ 
*y$it&i<.4 o s £?gn?u m.^m<op h#9 . o k& 

[0118] Jt«H5<J8 ( ^htooto-;HM) 
Oi«afc:3SeLfe«M4Wt«l 1 fcR|«<oaMWcJ: OS 

* WM3oco*^-x h 5: jlSfe^J 1 1 £ IEHM4C J: OitfS 
ffi? L , 2 WtLh^S-f * >~t^fi£ 900ppm*> 

^650p P m. mm4*ytm8L4*y<?y&m'k3i 

K74000ppraH80ppmtLiti. 

3cjss*£ssainu ams*** ( p ) <r>mm.3nm%<r>*. 
[0119] (.KtiEfflmf&wcoim) y&t-imm* 

10 0 nmX'h&C. I. t^yM/7K264 (2 
fflJ2LL*>&«>f * V**45r 500pp m**r$- h ) 2 
0 g. ±ffiOffl«^S#: ( P ) 03M%*#tfc?S8 0 
sH ±tM *y?m*.A 0 g £iI-£U S-^JScOp H# 

9. 0K&s«k5KT;^-T*£Ssflpu ^/pn^r 

X. a^HJtf*^i8S3aM%tftf?LNo. 
[0 12 0] 5IJICT12 (WJFyii^) 



(ffl£H8&tt ( r ) OSBS) C.I. t/^VhA'^ 
U-yM9 1 0 0g?Sr9 8S4%KKl 0 0 0gPtc2 
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